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and pronul gated under the provision of the Public Law 89-306
(Brooks Act) under Part 6 of Title 15, Code of Federal Regul ations.
Under P. L.

89-306, the Secretary of Commerce has inportant responsibilities
for inmproving the utilization and effectiveness of conputer systens
in the Federal CGovernnment. In order to carry out the Secretary's
responsibilities, the NBS, through its Institute for Conputer
Sci ences and Technol ogy, provides | eadership, technical guidance,
and coordination of Governnment efforts in the devel opnent of
techni cal guidelines and standards in these areas.

The conplexity of managing today's conputer facility is
conmpounded by the growi ng technol ogi cal conplexity and interaction
of the resources being nmanaged. This technol ogical conplexity
demands that highly specialized tools and techni ques be avail abl e
to ADP managers so that they may nore effectively and efficiently
manage their installations. This Guideline introduces the Federal
Data Processing (DP) nmanager to a DP chargi ng system net hodol ogy.
The installation of a DP charging systemis a major step toward
i nproving the efficiency and effectiveness of DP nmanagenent.
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Abstr act

This CGuideline describes a step-by-step nethodology for
devel oping and inplenenting a charging system for use in Data
Processing (DP) facilities. Charging for DP services refers to
distributing the costs of providing DP services to the users who
recei ve the services. The distribution of costs requires definition
of the basic DP services, the resources used to provide the
services, and the costs incurred to obtain and nmake use of the
resources. A charging systemis conprised of two subsystens: the
rate.setting subsystemand the billing subsystem The rate.setting
subsystem i ncorporates procedures for forecasting the use of each
service, forecasting the costs of the resources used to provide
each service, and establishing the rate to be charged for each unit
of service. The billing subsystem includes procedures for
monitoring the use of services, applying the billing rates to
conpute the total charge for the services each user receives, and

and



reporting the charges to the user and to appropriate accounting
gr oups.

The Federal Governnent has established policies through the
O fice of Mnagenment and Budget Circular A-121 that calls for
distributing the "full cost of operating DP facilities to users
according to the services they receive." This Quideline describes
a charging system Four phases and 14 steps are identified in the
procedure. Major decisions are identified, recomendations are
presented, and "best" practices are descri bed.
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EXECUTI VE SUMVARY

On Septenber 16, 1980, the Ofice of Mnagenent and Budget
(OVMB) issued Crcular A-121, "Cost Accounting, Cost Recovery, and
| nt er. Agency Sharing of Data Processing Facilities.” This G rcular
states that all DP facilities which:

o are operated by, or on behalf of a Federal agency;

o provide service to nore than one user

o operate one or nore general management conputers; and

o exceed $100, 000 per year for the full cost of operation;

must i nplenent policies and procedures to (a) account for the full
cost of operating data processing (DP) facilities, (b) allocate and
report all DP costs to users according to the services received,
(c) recover DP costs fromexternal DP users, (d) recover DP costs
frominternal DP users when deened appropriate by the agency, (e)
share excess DP capacity with other agencies, and (f) evaluate
i nteragency DP sharing as a neans of supporting major new DP
appl i cations.

Thi s Qui deline has been devel oped to provide technical guidance
to Federal DP managers to assist themin their efforts to conply
with Grcular A-121. It describes a nethodol ogy for devel opi ng and
i npl ementing a system to charge for DP services (hereinafter
referred to as a charging systen). The nethodol ogy has been
generalized to provide wide applicability. Users of the nethodol ogy
will be required to make many design decisions to suit their
speci fic environnent.

A charging systemis viewed fromtwo perspectives, operational and
devel opnental . The operational perspective exam nes the tasks required
to operate a chargi ng systemthat has been devel oped and i npl enent ed.
The devel opnment al perspective addresses the tasks required to devel op
and i npl ement a charging system The major thrust of this Quideline is
devel opnmental . Operational aspects are also briefly discussed.

In theory, an operational charging systemis easily understood. It
consists of two subsystens, rate.setting and billing. The rate-setting
subsystemis perforned only when new billing rates nust be cal cul ated
and consists of the follow ng basic tasks. First, the usage of the
services during the period for which the billing rates are being set
are forecast. Second, the costs of the DP facility for the sane period
are forecast. Third, the resource costs are distributed to each of the
services. Fourth, the billing rate for each service is cal cul ated by
dividing the cost attributed to each service by its projected usage.
Finally, the newrates are passed to the billing subsystem

The billing subsystemis perforned nore frequently than the rate-
setting subsystem and consists of the followng tasks. First, the
usage of the DP facility's services is recorded. Second, the billing



rates are applied and the user's charges are cal culated. Third, the
charges for the billing period are reported to each user. Finally, the
charges are either recovered from each wuser or not recovered,
dependi ng on the phil osophy of the DP facility.

This Quideline presents a step-by-step nethodol ogy consi sting of
t he devel opnental and i npl ementation deci sions that nust be made, the
phi | osophi cal 1issues affecting these decisions, and a recommended
order in which to nake the decisions. The step-by-step nethodol ogy
has been separated into the 4 phases and 14 steps outlined bel ow.

1. Planning Phase
The pl anni ng phase consists of preparing the agency's devel opnent al
plans for the charging system The planning phase consists of the
foll ow ng steps.
Step 1: Establish the Project Structure
Step 2: Determ ne Chargi ng System Characteristics
Step 3: Prepare the Project Plan
2. Design Phase
During the design phase, the work perfornmed during, the
pl anni ng phase is used to direct the conceptual devel opnent and
general design of the charging system The desi gn phase consists of
the foll ow ng steps.
Step 4: Initiate a Cost Accounting Project

Step 5: Establish the Distribution Mtrices
Step 6: Design the Charging System

5
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3. Rate-Setting Phase
The next four steps of this Quideline focus on devel opi ng and

inmplementing the tasks of the rate-setting subsystem The
rate.setting phase consists of the follow ng steps.

Step 7: Forecast Usage

Step 8: Forecast Costs

Step 9: Cal cul ate Billing Rates

Step 10: Assist with DP Budgeting
4. Billing Phase

The |l ast four steps of this Cuideline focus-on devel opi ng and
i npl enenting the tasks of the billing subsystem The billing phase
consists of the follow ng steps.

Step 11: Assi st with DP Accounting
Step 12: Account for Usage

Step 13: Report Usage

Step 14: Recover Charges

6
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1. | NTRODUCTI ON
| .1 Background and Purpose

O fice of Managenent and Budget (QOwvB) Circular A-121, "Cost
Accounting, Cost Recovery, and Inter-Agency Sharing of Data
Processing Facilities," states the Federal policy on charging for
conputer services. This Circular requires Federal agencies to
i npl enent policies and procedures to (1) account for the full cost
of operating data processing (DP) facilities, (2) allocate and
report all DP costs to users according to the services received,
(3) recover DP costs fromexternal DP users, (4) recover DP costs
frominternal DP users when deened appropriate by the agency, (5)
share excess DP capacity with other agencies, and (6) evaluate
interagency DP sharing as a neans of supporting major new DP
applications. The Crcular applies to all DP facilities which:

o are operated by, or on behalf of, a Federal agency;

o provide service to nore than one user

o operate one or nore general management conputers; and

o exceed $100, 000 per year for the full cost of operation.

Circular A-121 also specifies that agency procedures for cost
accounting and charging nust be consistent with the guidance
provided in the Federal Governnment Accounting Panphlet Nunber 4,
entitled "CGuidelines for Accounting for Automatic Data Processing
Costs,"” [USGAO 78]; this panphlet is referred to as FGAP 4
t hroughout this Guideline.

Through Circular A-121 and FGAP 4, the Federal Governnent has
established policies and guidelines to pronote effective and
efficient managenent in the use of certain DP facilities. The
policies presented in those docunents prescribe procedures designed
to achieve four primary objectives:

1. to increase the accountability of the DP facility and
the users to senior agency managenent and to the Governnent;

2. to keep an accurate accounting of the costs of operating
the DP facility;

3. to allocate and report the costs of service utilization
to the users; and
4. to facilitate better DP planning and control.

The purpose of this Quideline is to provide technical guidance to
help Federal managers effectively and efficiently develop and
i npl ement a charging systemthat will satisfy the objectives stated



above. The technical guidance presented in this Quideline incorporates
the best practices that are wused throughout the industry for
devel oping and inplenenting charging systens. These best practices
have been adapted, when necessary, to nmaintain consistency wth
exi sting Federal guidelines and requirenents.

1.2 Scope

Thi s Guideline provides Federal DP managers with a step. by-step
nmet hodol ogy that will assist themto design, develop, inplenment, and
operate a charging system Four phases and 14 steps are identified and
described in detail. Mjor decisions are identified, recommendations
are presented, and best practices are described. Al though this
Quideline is primarily directed to the teamthat wll construct the
charging system portions of it are also directed to senior managenent
in order for them to understand the unique requirenments of the
devel opnent effort.

This CGuideline is not intended to provide an exhaustive
exam nation of charging or charging systens; instead, the intent is to
provi de one approach, based on the best practices of the DP industry,
for the devel opnent and inplenmentation of a charging system There is
no attenpt in this Gudeline to redefine the procedures used in
standard systens devel opnent nethodol ogy. The developers of the
charging system should integrate standard systens devel opnent
met hodol ogy with the nethodol ogy presented in this Guideline while
pl anni ng t he devel opnent of the chargi ng system

1.3 | nt ended Audi ence

This CQuideline is directed toward the individuals assigned,
hereinafter referred to as the Charging Team to devel op and i npl enent
the charging system and agency senior nmanagenent, who wll be
responsi ble for nonitoring the devel opnent and inpl enentation of the
chargi ng system The Chargi ng Team shoul d be conposed of individuals
from managenent, DP, accounting, budgeting, and user departnents of
t he agency. Since the Charging Teamis

7
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considered the primary audience of this Quideline, nost of this
GQuideline is tailored toward individuals with the above backgrounds.

The agency's seni or nanagenent is the secondary audi ence of this
Qui deline, since one of the main functions of a charging systemis to
hel p senior managenent better nmanage the DP facility. It 1is,
therefore, inportant for senior managenent to take an active role in
t he devel opnent and inplenentati on of the charging system Such a role
will help ensure that the charging system provi des seni or managenent
the data needed to nanage the DP facility and influence user behavi or
in appropriate ways. This Quideline assists senior nmanagenent's
i nvolvenment in the charging system by providing indications of
i nportant mnmanagenent decisions that nust be nmade and by providing
checkpoints at which progress of the devel opnent effort should be
revi ewed.

1.4 How To Use this Quideline

It is recommended that the Charging Team use this Quideline by,
first, viewwng this GQuideline as a detailed outline of the Team s
devel opnental plan for the chargi ng system Second, the Chargi ng Team
shoul d obtain and read all Government docunents referenced in this
Quideline. Third, since this Quideline presents a general approach to
devel oping and inplenmenting a charging system which will cover nost
situations that mght arise in any DP facility (wthout regard to
specialized requirenents, such as nultiple, extrenely |l|arge, or
extrenely small DP facilities), the Charging Team should tailor the
tasks and decisions herein to fit its own particular DP environnent.
Fourth, it is inportant for the Charging Teamto understand that the
| arge nunber of tasks, which this CQuideline contain, have been
included so that the nethodology has the w dest possi bl e
applicability, and that sone of the tasks wll not necessarily be
feasible for all agencies. Last, the Chargi ng Team shoul d devel op the
charging systemaccording to its nodified plan.

1.5 Qui deline Structure

This Guideline is divided into four sections. Section 1 provides
an introduction to both charging systens and to this GCuideline.
Section 2 provides an overview of an operational charging system
di scusses concepts which are fundanental to charging systenms, and
summarizes the step-by.step nethodology for devel oping and
i npl ementing a charging system Section 3 provides the step-by.step
met hodol ogy. Section 4 contains information on the naintenance and
eval uation of charging systens. A glossary of inportant terns used
t hroughout this docunent, an extensive bibliography of recomended
articles on charging systens, and an index of inportant concepts are
provided at the end of this Guideline.



2. OVERVI EW OF CHARG NG FOR DP SERVI CES

Thi s section provides the background necessary for understandi ng
t he met hodol ogy presented in section 3. Section 2.1 provides a brief
functional description of an operational charging system Section 2.2
di scusses sone i nportant devel opnental concepts for a charging system
Section 2.3 summarizes the step-by-step nethodology for the
devel opment and i npl enentation of a charging system

2.1 Functi onal Description of a Charging System

As used in this CGudeline, a charging system is the work
activities used to calculate billing rates, to nonitor the use of DP
services, and to report to or bill wusers according to their
utilization. Rel ated work activities have been grouped into
procedures, and the procedures have been separated into two
subsystens-rate.setting and billing. Figure 1 illustrates the
procedures contained in each of the subsystens. The billing rates that
are charged for DP services are established during the rate-setting
subsystem and are then fed into the billing subsystem The billing
subsystem nonitors service utilization and applies the billing rates
to conpute the anount that should be reported or charged to a user
When vi ewed operationally, the rate.setting and billing subsystens are
cyclical; that is, the work activities of each subsystem are repeated
on a reqgular basis. The rate.setting subsystem is used whenever
billing rates need to be changed. In nost DP facilities, this wll
occur on an annual basis. The billing subsystem operates al nost
continually when the DP facility is offering services, because service
usage must be nonitored whenever a service is utilized.
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FI GURE 1. Conmponents of a |
chargi ng system

] - ‘
Each of the work activities e

of the rate-setting and billing oL

subsystens is included in this

Guideline in order to satisfy

one or nore of the four primary objectives for pronoting efficient and
ef fective managenent of DP facilities. (See sec. |.1.) A nore detailed
di scussion of the wrk activities of the subsystens and the
relationship of those work activities to the four primry objectives
is presented below Terns used in the follow ng di scussi ons whi ch have
speci al i zed nmeanings within the context of chargi ng systens have been
underlined. Each underlined termis defined in the glossary at the end
of this docunent.

D

1. Rate-Setting Subsystem

The ultimate objectives of the rate-setting subsystem are to
identify and group the resources, and their associated costs, that are
used to support particular work areas of the DP facility; to identify
and group the work areas, and their associated costs, that are
associated wth each DP service; and to develop a billing rate for
each service that reflects the cost to the DP facility of providing
t hat service

Figure 2 illustrates the rel ationships anong inportant concepts
involved in the rate-setting sybsystem The rate-setting subsystemis
the nost difficult and tinme consumng part of a charging systemto
develop. It involves (1) identifying the resources to be included in
the charging system (2) forecasting the cost of these resources, and
(3) distributing the costs of the resources to the subfunctions, and,
subsequently, to the service centers.

a. Wrk Activities. The first step in the rate-setting subsystem
is to forecast the volune of usage of each DP service. These usage
forecasts will normally be in terns of the nunber of service units
(CPU seconds, checks printed, analyst hours, e.g.) of each DP
service that will be used for a given rate period. Next, the costs
of all of the various resources (hardware, software, personnel,
e.g.) used to provide the services are forecasted. These




i ndi vi dual resource costs are then distributed into DP facility
wor k areas, called subfunctions, according to a predeterm ned
formula. A subfunction is the bottomlevel of a DP facility's work
area hierarchy, which consists of areas  of nmanagenent
responsibility (AVR) at the top, work functions in the m ddl e,
and subfunctions on the lower level. This work area hierarchy is
used for the purpose of categorizing costs in terns nore rel evant
to the DP facility. An exanple of a work area hierarchy is an area
of managenent responsibility (conputer processing operations) with
three work functions (conputer operations, reporting, and
techni cal support) each containing two subfunctions (CPU and
st orage devices for conputer operations, mcrofiche and printing
for reporting, and data base nanagenent and equi pment nai ntenance
for technical support). Another way of viewing the work area
hierarchy of a DP facility is to think in terms of cost centers.
Each AVR, work function, or subfunction can be viewed as a cost
center for sonme part of the DP facility specifically and for the
whole DP facility generally. The total cost of each subfunction is
cal culated and then distributed into individual service centers
(groupings of related services) according to a predeterm ned
formula. The total cost of each service center

9
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FI GURE 2. Rel ati onshi ps  of
i nportant concepts of the rate-setting subsystem

is cal culated and then, based upon individual service forecasts and

certain other factors, the billing rate for each service is
calculated. The billing rates are then distributed to the users and
fed into the billing subsystem where they replace the current
rates.

6. bjectives of Wirk Activities. Each of the work activities
in the rate-setting subsystemis perfornmed to achieve one or
nmore of the four primary objectives discussed in section |.1
Forecasting resource costs helps allocate and report the costs
of service wutilization to the wusers, Kkeep an accurate
accounting of the costs of operating the DP facility, and
i nprove DP planning and control. Distributing the resource
costs into subfunctions, before distributing the costs to
service centers, provides senior managenent with information on
the cost that the DP facility incurs for performng particul ar
areas of work; i.e., the subfunctions, work functions, and
areas of managenent responsibility. Consequently, providing
seni or managenent with cost information facilitates better DP
pl anni ng and control and increases the accountability of the DP
facility to the senior managenent of the agency and Governnent.
The work activities of the "Assist with DP Budgeting" procedure
facilitate the interface between the DP facility and the
budgeting departnent of the agency. The remaining work
activities of the ratesetting subsystem help allocate and
report the costs of service utilization to the users.



2. Billing Subsystem

The objective of the billing subsystemis to informusers of,
and/or bill users for, the services that they have utilized during
a particular billing period. Wwen a charging system is being
devel oped, the billing subsystemis developnent is relatively
straightforward, as opposed to the rate.setting subsystem It is
assuned that the devel opnent of the billing subsystemw || be |ess
difficult to users of this Quideline. Therefore, the billing
subsystem is discussed at a general level and the rate-setting
subsystemis described in nore detail in this Quideline.

a. Wirk Activities. The first work activity that is perforned
in this subsystemis to nonitor the usage of services. This
monitoring is perfornmed with manual and automated techni ques,
according to the type of services being nonitored. The data
col l ected on service usage are stored in service |logs. Next,
these service | ogs are anal yzed and reduced to obtain service
usage figures by user. The service usage figures are then
mul tiplied by
10
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the billing rates for the services used in order to calcul ate
the charges for each user. Service usage and charges are then
reported to the users. If the DP facility is recovering its
costs, users are billed the anount reported.

b. Objectives of Wrk Activities. Each of the work activities
of the billing subsystem like the work activities of the
rate.setting subsystem is perfornmed to achieve one or nore of
the four primary objectives discussed in section 1.1. The work
activities of the "Assist with DP Accounting"” procedure
facilitate the interface between the DP facility and the
accounting departnment in the agency. The remaining work
activities of the billing subsystem help allocate and report
the costs of service usage to the users.

2.2 | nportant Devel opnental Concepts

This section discusses six concepts that are inportant to the
devel opnent of the chargi ng system

seni or managenent invol venent;

i ncrenental devel opnent and i npl enent ati on;

resource charging al gorithns;

user's DP budgets;

docunent ati on of the chargi ng system devel opnent; and
devel opnent al cost/benefit tradeoffs.

oukwhE



The Charging Team should review and consider the follow ng
di scussions on each of the concepts when developing its charging
system

1. Senior Managenent I|nvol venent

Seni or managenent involvenent refers to the degree of participation
by the agency's senior managenent in the planning, design, devel opnent,
and i nplementation of the charging system

The degree of senior managenent involvenent is inportant to the

chargi ng system project for three reasons.
First, senior managenent involvenent provides the Charging Teamw th the
authority to inplenment all aspects of the charging system This authority
is extrenely inportant, since a charging system may require changes in
agency policies or practices and may result in additional work by the
i nvol ved groups.

Second, through its involvenent, senior managenent will be able to
identify to the Charging Team the type of information that managenent
needs fromthe charging system Ildentification of managenent s information
needs is inportant since the main purpose of a charging systemis to
enabl e seni or managenent to better manage the DP facility.

Third, senior nmanagenent's involvenent will ensure that any changes
to the agency's work environnment caused by the charging system wl| be
under their control. Wen inplenented in an agency for the first tine,
chargi ng systens can cause extensive changes to work environnents and
budgeti ng processes; thus, senior managenent should be able to control any
di sruption of the agency's working environnment.

2. Increnmental Devel opnent and | npl enentation

DP facilities, especially those that have been providing services free
to their wusers, should <consider an increnental developnent and
i npl enentation of the charging system It is not always possible, or
desirable, to develop and inplenent all parts of a charging system at
once. Rather, it nmay be better to inplenent parts of the system as
devel oped, instead of waiting for the entire system to be devel oped.
| ncrenment al devel opnent and i nplenentation will al so enable the users and
the DP facility to better plan and budget for the new charging
envi ronnent .

Al t hough there are many different ways to separate the devel opnent and
i npl ementati on of a charging system sone of the nore common net hods are
listed bel ow

o Develop and inplenent the manual procedures first and then the
aut omat ed procedures;

ko Devel op and inplenment a systemthat charges for the nost frequently
used services first, and which l|ater charges for the remaining
services provided by the DP facility;

o Develop the entire charging system and stage inpl enentation of

t he various procedures; and

o Develop and inplenment a charging systemthat only nonitors and



reports the use of services, and | ater devel op the procedures for

budgeting and transferring funds.
Each agency nust determ ne the best approach to be used for its
particul ar environnent.

11
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3. Resource Charging Al gorithns

Resource charging algorithns refer to the equations often
enpl oyed to aggregate the use of conputer-related resources into a
single artificial service with a single service unit. An exanple of
this type of service is a DP facility that charges its users only
according to the nunber of Conputer Accounting Units (CAU s)
utilized. In the past, this nmethod has been one of the nost common
met hods of billing users of DP facilities. Recently, a nunber of
deficiencies in this charging nethod have becone generally
recogni zed, sone of which are listed bel ow.

o The artificial billing units (e.g., CAU s)have little real
or intuitive meaning for nost users. Thus, users have little
incentive and virtually no information wth which to plan for
future DP usage or to inprove the efficiency of DP usage.

o The algorithns are often so conplex that even sophisticated
users have difficulty understandi ng the actual anmount of resources

utilized.

o The al gorithnms can becone extrenely expensive to devel op and
mai ntain both in terns of dollars and the anount of tine expended.

The current trend in state-of-the-art chargi ng systens has been
away fromthe artificial resource charging algorithnms, and toward
the techni ques that are nore understandable by the users, such as
transaction or output charging. It is recommended that the Charging
Team not select a resource charging algorithmas the basis for its
charging system O <course, it is recognized that there are a
limted nunber of situations that encourage the use of this
charging nethod. And, if the Charging Team determ nes that it nust
use a resource charging algorithm then it should nmake certai n that
all formulas, l|loading factors, and billing rates for the formula
vari abl es be nmade public. Making this information available to the
users will enable themto determne for what and how they are being
char ged.

FGAP 4 states that the use of artificial resource charging
algorithnms with artificial accounting units is "a less preferred
alternative" for reporting DP charges to users. Therefore, detailed
informati on on constructing a resource charging algorithmw Il not
be provided in this GQuideline. If necessary, the Chargi ng Team can



obtain additional information on resource charging algorithns from
the charging literature (see Bibliography).

4. User DP Budgets

User DP budgets refer to the anount of services each user is
authorized during a rate period. After an agency has inplenented a
charging system it is inportant that it enforce the DP budgets
all ocated to users. Adherence to DP budgets can be enforced in one
of several ways, depending on whether or not funds are being
transferred. One frequently used technique is to authorize users a
set dollar or "pseudo" dollar amount for a rate period and all ow
themto exceed that anount only by obtaining approval from senior
agency managenent. An agency should require users to justify all
maj or expenditures over or under their limt, regardless of the
t echni que sel ect ed.

5. Docunent Chargi ng System Devel opnent

Al t hough the devel opnent of a charging systemis essentially a
one-tinme activity, a nunber of devel opnent tasks will be repeated
during the operation of the charging system Therefore, it is
inportant for the Charging Teamto produce good docunentation for
the procedures devel oped. Whenever feasible, this docunentation
should neet the standards set forth in the Federal Information
Processi ng Standards Publication (FI PS PUB) 38, "Quidelines for
Docunent ati on of Conmputer Prograns and Automated Data Systens" [ NBS
76]. This Quideline recommends that the Charging Team produce
t hor ough docunentation for at l|east the following tasks and
pr ocedur es:

o t he devel opnent of the distribution matrices;
o t he chargi ng system general design
o usage forecasting procedure;

o cost forecasting procedure;
billing rate cal cul ati on procedure;
o usage accounting procedure; and

o

o reporting procedure.

12
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6. Devel opnental Cost/Benefit Tradeoffs

Determning the appropriate size and conplexity of the chargi ng
systemw || be an inportant and ongoi ng task of the Charging Team
during its devel opnental efforts. It is inportant that the Charging
Team keep the cost of devel oping the charging systemin line with
the overall budget and size of the DP facility. Unfortunately,
there are no good netrics that the Charging Team can use to
determne the proper ratio of the charging systemcost to the size
and budget of the DP facility. Therefore, the Charging Team w ||
have to analyze the costs and benefits of each decision that
concerns the structure of the charging system The Chargi ng Team
should adjust its level of effort for analyzing each decision to
the potential additional cost of the decision. Sone of the major
decisions that the Charging Team will have to anal yze have been
identified and |Iisted bel ow

o Si ze of the Charging Team
o Quantity and level of detail of the costing data

o Level of detail of the distribution matrices

Quantity and | evel of detail of the usage data

Proper m xture of the charging systemcharacteristics
Sophi stication and expense of the billing package
Level of detail for reporting charges

O O O ©

2.3 Qutline of the Step-by-Step Methodol ogy for Devel opi ng
a Chargi ng System

As discussed in section 2.1 of this Guideline, the charging
system contai ns two subsystens: rate-setting and billing. The step-
by- step nethodol ogy presented in section 3 of this Quideline has
been organized around the procedures of each subsystem The
met hodol ogy consists of 14 steps separated into 4 phases. Figure 3
illustrates the separation of the steps into the 4 phases. This
section provides a brief discussion of each phase and a sumary of
the tasks involved in each step.

1. Pl anni ng Phase

The planning phase consists of preparing the agency's devel opnent al
plans for the charging system and is the nost inportant of the four
phases.



a. Step 1: Establish the Project Structure.

o Establ i sh the managenent structure for the charging system
proj ect .
o Establi sh a Chargi ng Team
b. Step 2: Determ ne Charging System Characteristics.
o Carify the characteristics of the DP facility in order to

determ ne the type of DP facility that exists
wi thin the agency.

o Clarify the agency's reasons for charging for its DP

servi ces.

o Decide on the desired m xture of the major characteristics of the
chargi ng system

o Reconcile the <charging system characteristics wth the
characteristics of the DP facility and the agency's reasons for
charging for its DP services.

c. Step 3: Prepare Project Plan.

o Prepare a formal project plan for the design, devel opnent and
i npl ementati on of the charging system

2. Design Phase

During the design phase, the characteristics and reasons for
charging set forth in the planning phase are used to direct the
conceptual devel opment and general design of the charging system
During this phase, the requirenents for the charging systemnust be
identified and the alternative techniques to be used to satisfy the
requi renents expl ored.

13
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. ESTABLISH THE PROJECT STRUCTURE

DETERMINE CHARGING SYSTEM
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5.
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10.
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BILLING PHASE
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The cost accounting system distribution matrices, and genera
design of the charging system provide a starting point for the
det ai | ed desi gn, devel opnent, inplenentation, and operation of the
rate-setting and billing subsystens. The general design of the
chargi ng systemal so serves to coordinate the individual steps and
tasks of subsequent phases.

a. Step 4: Initiate a Cost Accounting Project.

o lnitiate a project that will design and devel op a DP cost
accounting systemto conpl enent the chargeback system

b. Step 5: Establish the Distribution Mtrices.

o Determ ne the services, service units, and service centers.

o Determine the areas of managenent responsibility,
functions, subfunctions, and work units.

o Item ze the resources and define the resource units.

o Test and adjust the distribution matrices.

c. Step 6: Design the Charging System
o

Define the functional requirenents of the charging system
o Use the functional requirenents to define and docunent the

data requirenents of the charging system

o Explore the alternative techniques that can be used to
satisfy the functional and data requirenents of the charging
system

o Conpile, review, and approve/di sapprove a general design
docunent based on the decisions nmade in
the first three tasks.

3. Rate-Setting Phase

During the rate-setting phase, the four procedures of the rate-
setting subsystem are devel oped and inplenented. The agency's
standard DP systens devel opnent techniques should be wused in
conjunction with the steps in this phase to structure the detailed
desi gn, devel opnent, inplenentation, and operation of the rate-
setting subsystem

a. Step 7: Forecast Usage.

o Col l ect and anal yze usage forecasting data for services,

subfunctions, and resources.

o Determ ne and resolve any discrepancies that may exist

bet ween the forecasted service usage and the
current resource capacity.

o Re-evaluate the distribution matrices and, if necessary,



b.

C.

d.

restructure them to incorporate the resolutions between the

users'

Step

forecasts and avail abl e capacity.

8: Forecast Costs.

(btain or establish the trial budget that will be proposed
for the DP facility for the rate period.

Col l ect and anal yze cost forecasting data.

Re- eval uate and update the distribution matrices.

9: Calculate Billing Rates.

Determ ne the proportion of each resource that supports each
subfunction and the cost of that proportion.

Determ ne the proportion of each subfunction that supports
each service center and the cost of that

proportion.

o Calculate the base rates.
o Calculate the billing rates.

Step 10: Assist with DP Budgeting.

o Develop techniques that will instruct the users in how
to use the data from the charging system to devel op

their

DP budget s.

15
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o Devel op techniques that will provide to the DP facility the
data from the charging system that wll facilitate the
preparation of its budget.

o Devel op techniques that will provide to the agency the data
fromthe charging systemthat wll facilitate the preparation of
its budget.

4. Billing Phase
During the billing phase, the four procedures of the billing
subsystem are devel oped and inplenented. These procedures directly
affect the users, the DP facility, and the agency's accounting
activities. The agency's standard DP systens devel opnent techni ques
should be wused in conjunction with the steps in this phase to
structure the detailed design, developnent, inplenentation, and
operation of the billing subsystem
a. Step 11: Assist Wth DP Accounti ng.
o Devel op techni ques for establishing and naintaining user DP
account s.
o Devel op the techniques for providing billing data to the
agency's accounting department.

o Devel op techniques for assisting in the maintenance of
accounting information.

o Establish billing techniques for handling aborted work.
b. Step 12: Account for Usage.

o Design the DP usage accounting procedure.

o Devel op and i npl enent the usage accounting procedure.
c. Step 13: Report Usage.

o Design the user/billing reporting procedure.

o Devel op and inplenment the reporting procedure.
d. Step 14: Recover Charges.

o Design, develop, and inplenent the cost recovery procedure.



3. GUI DELI NES FOR DEVELOPI NG AND | MPLEMENTI NG
A CHARG NG SYSTEM

This section is a discussion of the recomended steps for
devel oping and inplenenting a charging system The steps are
grouped into four phases and should be followed in sequence to the
extent that they are relevant to a particular DP environnent.

3.1 Pl anni ng Phase

The pl anni ng phase consists of preparing the agency's devel opnent al
pl ans for the charging system The preparation of the devel opnental plans
consi sts of establishing the project structure, determ ning the charging
system characteristics, and preparing the project plan. This phase is the

nmost inportant of the four phases, because (1) the agency wll be
establishing the general structure of the charging system and (2) the
deci sions nmade will guide the work during the remaining three phases.

Representatives of the Charging Team and seni or agency managenent shoul d
be responsible for the work during this phase. The three steps of the
pl anni ng phase are di scussed bel ow.

1. Step 1: Establish the Project Structure

The objectives of the tasks perfornmed during this step are to
establ i sh the managenent structure for the charging systemproject and to
sel ect the Charging Team

a. Establish the Managenent Structure. The managenent structure
refers to the rel ationship between the

i ndi vi dual s who nust perform nmanage, and oversee the charging
system proj ect. Senior agency managenent
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should start the charging system project by appointing a
Proj ect Manager and an Oversight Oficial. The Project Manager
should conme fromeither the DP or accounting departnents and
the Oversight Oficial should be a

menber of senior managenent This CGui deline reconmends that the
Proj ect Manager of the charging system be responsible for
performng the foll ow ng functions.

o The Project Manager will need to interface with senior
agency managenent (Oversight O ficial) on a

regular basis. This interface is inportant since senior
managenent will be one of the primary users and
beneficiaries of the charging system and the chargi ng system
project may need the authority of senior

managenent to inplenment certain aspects of the charging system

o The Project Manager will need to review all of the rel evant
[iterature on charging systens in order to

make the many decisions that wll be required when
devel opi ng the chargi ng system

o The Project Manager will be responsible for the overal
managenent of the project. Such managenent w |l include dealing
with the day-today problens that normally arise during projects
of this magnitude.

o The Project Manager should be sonmewhat famliar with the
agency groups that will be nost affected by a charging system
i.e., seni or managenent , data processing, accounti ng,
budgeti ng, and the users.

b. Establish the Charging Team The second task that nust be
performed for Step 1 is for the Project Manager to establish a
Chargi ng Team "he purposes of the Charging Team are to (1)
design, develop, and inplenment the charging system and (2)
provide a forumwhere problens that arise can be resolved, and
information and decisions from the involved groups can be
easily requested and obtai ned. The Chargi ng Team shoul d consi st
of at | east one representative fromeach of the agency's nmjor
groups that will be nost affected by a charging system
Typically, the Charging Team nenbers should cone from the
followi ng groups: managenent, data processing, accounting,
budgeting, and the users. The Charging Teanmis work will be nade
less conplicated if the accounting nenber has a strong
background in cost accounting. The Project Manager should be
i ncluded as a nenber of the Charging Team For sone agencies
with small DP facilities, costs can be conserved by limting



the Charging Teamto one or two part-tine nenbers from one or
two of the groups. Wien this situation arises, the nenbers
shoul d be from data processi ng and accounti ng.

As a group the Charging Teamis responsible for designing
the charging system for organizing the chargi ng system project
to satisfy the design, and for determ ning the organi zati onal
approach to be used to devel op the chargi ng system Wen work
is assigned to individual Charging Team nenbers, the DP and
accounti ng representatives typically Wil | receive
responsibility for mnost of the work. The Charging Team
collectively should have the authority, expertise, and
experience to plan and execute the design, devel opnent,
i npl enentation, aid operation of the charging system

2. Step 2: Determ ne Charging System Characteristics

This step of the planning phase sets the direction of the work
that will be performed during the subsequent steps of the project.
During this step, the first attenpt at determning the desired
m xture of chargi ng system characteristics will be performed. Use
of the term "first attenpt” inplies the continuing nodification
t hr oughout the project of the degree that each characteristic wll
i nfluence the charging system The proper m xture of the charging
system characteristics can only be determned after study of
certain DP facility characteristics, related to charging systens,
and after study of the reasons the agency is charging for DP
servi ces.

This step will also indicate how the charging system can
provi de senior managenent with some of the potential benefits
expected. For exanple, the allocation of scarce resources, a
potential benefit of charging systens, can only be obtained if the
proper m xture of charging systemcharacteristics is sel ected.

a. CQarify DP Facility Characteristics. The first task of Step
2istoclarify the DP facility characteristics. The major DP
facility characteristics that relate to charging systens are
the stage of maturity that the DP facility has achieved, the
role of the DP facility in the agency, and the degree of
decentralization of the DP budgeting and funding processes.
Each of these characteristics is briefly discussed below wth
a reference fromthe bibliography where nore informati on can be
found concerning the characteristic. The Charging Team is
encouraged to obtain and review each of these references.

(1) DP Facility Stage of Maturity. DP facilities can be viewed

as being in one of four stages of maturity: initiation,
contagion, control, or integration. The stage that a DP
facility is in and is noving toward will dictate a certain

m xture of characteristics that should be selected for the
charging system For exanple, a DP facility at the contagion
| evel of maturity would be viewed as a m nor part of an agency



and,

t her ef or e,
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may not need a highly sophisticated charging system Conversely, a
DP facility at the integration | evel of maturity would be viewed as
a mpjor part of an agency and, therefore, would need a highly
sophi sticated charging system A detailed discussion of the four
stages of maturity and the interaction they have with charging
systens can be found in [ NOCLAR 77].

(2) Role of the DP Facility in the Agency. The DP facility's role
in an agency is that of either providing support, providing
service, or nmaking a profit. The role of the DP facility wl
dictate a certain mxture of characteristics that should be
selected for the charging system A support center provides
services free of charge to the agency and is not directly rel ated
to any specific departnent. A service center operates on the
concept that those who use conputer services should pay for them
and shoul d, subsequently, be charged on a cost reinbursabl e basis.
A profit center operates as an independent business, and the user
is charged at the market rate for the conputer services supplied.
A detailed discussion of each of the three roles can be found in
[ SCHAC 74] .

(3) Degree of Decentralization of DP Budgeting and Fundi ng. Most
Federal agencies currently have a centralized approach for DP
budgeting and funding. This centralization is acconplished by
seni or managenent's approval of DP usage through the DP facility's
budget. DP budgeti ng and fundi ng can be decentralized by approving
DP usage via the users' budgets. The degree of decentralization
that the agency currently has, or plans to have, will dictate a
certain mxture of characteristics that should be selected for the
charging system A detailed discussion of the issue of
decentralized DP budgeting and funding can be found in [ BERND 77].

b. darify reasons for Charging. Since the agency's reasons for
devel oping and inplementing a charging system are primarily the
responsibility of senior managenment, they should be clarified by
bot h the Chargi ng Team and seni or managenent. Aside from Gover nnent
regul ations, there are many interrelated reasons why an agency
woul d want to charge for DP services. Sone of the nmmjor reasons are
briefly discussed bel ow

(1) Encourage Efficiency. An agency may wi sh to charge for DP
services in order to encourage its users to utilize the DP
facility nore efficiently. Users can utilize the DP facility
nore efficiently if they are able to determne, in a tinely
manner, the volume and cost of each specific service they
utilize and, thereby, can nodify their use of those services.



Additionally, the agency can charge for DP services to
encourage DP managers to be nore efficient and accountable in
managi ng the DP facility. A charging systemcan lead to nore
efficient and accountable DP managenent because the system
often increases dramatically the visibility of many DP
manager s' deci si ons.

(2) Allocate Scarce Resources. An agency may wi sh to charge for DP
services in order to allocate services according to organizati onal

priorities. This influence can entail the use of prem uns-

di scounts to either bal ance the workl oad, encourage or discourage
the use of particular services at a particular tinme, or control
system performance. Any charging systemw /|l inplicitly, if not
explicitly, influence user behavior; therefore, care nust be taken
to avoid any presunptuous or inappropriate control over resource
all ocation which may result in a net loss to the organi zation as

a whol e.

(3) Recover Costs. An agency may W sh to charge for DP services
in order to recover the costs of operating the facility.
Decisions will eventually have to be made concerning from which
users to recover costs, which costs are to be recovered, the
met hod used to account for costs, and the nethod used to
recover the costs.

(4) Report Usage and Costs. An agency may w sh to charge for DP
services in order to report only DP usage and the costs of
operating the facility. The charges that are reported to the
users are never recovered.

(5) Encourage Conpetition. An agency may wi sh to charge for DP
services in order to provide its users the opportunity to
conpare its billing rates with those of other DP facilities.
This enables the users to obtain the nobst econom cal price
avail able to support their applications. An additional benefit
is that conpetition encourages the DP facility to operate as
efficiently as it can in order to retain its users.

c. Determne Mxture of Charging System Characteristics. The third
task of Step 2 is to determne the desired m xture of the major
chargi ng system characteristics. Charging system characteristics
deal primarily with the particular features that the charging
system should have. It is inportant that a first attenpt at
determining the desired mxture of characteristics be perforned
prior to designing the charging system because attenpting to
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conpletely redesign a charging system to satisfy a conpletely
different mxture of characteristics is costly and tinme consum ng.
Wen determning characteristics for the charging system the
foll ow ng shoul d be consi dered:

o Characteristics can be enphasized in the charging systemto
varyi ng degrees;

o Some of the characteristics may conflict; thus, trade-offs
bet ween conflicting characteristics nust be
consi dered; and

o Whenever possible, it is best to mnimze the conplexity of
the charging system i.e., "keep it sinple".

Twel ve major charging system characteristics need to be
determ ned. Each is briefly discussed bel ow.

(1) Repeatability. \Wen a given DP service is utilized nore
t han once w thout changes bei ng nade either

to the nunber of service units or to the billing rate, then the
usage charge should be the sane. The chargi ng system shoul d be
able to keep track of the service units utilized by each user,
regardl ess of the nunber of other users currently utilizing the
sane service. Repeatable charges enable users to nake better
pl ans and increase their trust in the functionality of the
chargi ng system

(2) Understandability. Wenever possible, reports of service
usage and charges which are supplied to the users should be in
terns that they understand. If the users cannot understand the
information, they will not be able to inprove their efficiency
or nmake adequate pl ans/budgets concerning future use. The type
of information that is supplied to the users on usage reports
shoul d conformto their background and | evel of DP know edge.

(3) Equitability. Users should be charged only for the services
they actually receive. The techniques

sel ected to neasure the use of services should provide accurate
and consi stent data. Equitable charges wll

hel p prevent users from becom ng di sgruntled at having to pay
nmore than their fair share.

(4) Auditability. An audit trail should be available to
determne the type and quantity of the services which generated
the charges. An audit trail enables the user, the DP facility,
and senior managenent to evaluate the charging system and
determne if it is calculating accurate charges.



(5) Adaptability. The chargi ng system nust be fl exible enough
to respond to the constant changes typi cal

of the environnents of nost DP facilities. Changes often occur
in nost DP facilities due to hardware, software, and other
techni cal advances. To m nim ze probl ens when changes do occur,
the charging system should be capable of responding to these
changes.

(6) Cost to Operate. Because the charging system is an
i nportant and potentially costly activity for the DP facility,
the Charging Team should attenpt to keep the cost of
efficiently operating the charging system in line wth the
overall cost of operating the DP facility.

(7) Inplenmentation. \Wenever possible and despite their
conpl exity, charging systens should be desi gned and devel oped
so that their inplenentation, operation, and mai ntenance are
relatively sinple. This characteristic is closely related to
characteristic (6) above, since the nore difficult a charging
systemis to inplenent and maintain, the nore expensive its
operation is likely to be.

(8) Controllability. Controllability refers to the charging
system produci ng charges that can be controlled

by the user. If users attenpt to nake a program or application
nore efficient, then their charges should reflect their actions in
a predictable manner. Variations in charges over which users have
no control soon lead to frustration and prevent effective
pl anni ng.

(9) Stability. The procedures and billing rates of the charging
system should be changed as infrequently as possible. Wen
users budget for DP services, they do so based on the projected
billing rates provided by the DP facility. If the DP facility
changes its rates after the users' budgets have been approved,
the users may not be able to conplete their work within their

prescribed budget Ilimts. One approach for preventing
unexpected rate changes is to set the billing rates only once
during the users' budgeting period; i.e., the rate period

should match the budgeting period. The rates should be kept
stable during this period, unless there is a nmmjor and
unexpected change in resources or services of the DP facility.
Users should be adequately forewarned and encouraged to
participate in decisions regarding the charging system and
procedural changes via a steering commttee.
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(10) Sinplicity. Conplexity in the nethod of calculating

charges can confuse users, thereby causing

frustration and an unwi |l lingness to use the charging system
as an aid to planning or achieving efficiency. A

sinple nethod of cal culating charges will also enable the

charging systemto be nore flexible to changes in

resources and services.

(11) Easy to Use. The chargi ng system shoul d be easy enough
to use so that extensive training and

techni cal knowl edge are net required. A charging system
that is easy to use wll encourage users to

participate in decisions regarding nodifications and
enhancenents to the chargi ng system

(12) Provide Valuable Information. The reports provi ded by
t he charging system should be sufficiently

informative to enable users to inprove their efficiency,
control their costs, and determ ne the status of their

accounts in a tinmely manner.

d. Reconcile the Charging System Characteristics. The fourth
task of Step 2 is to reconcile the <charging system
characteristics wwth the DP facility characteristics and the
agency's reasons for charging. The purpose of this
reconciliation is to identify conflicting characteristics,
characteristics that wll be too expensive to incorporate, and
any additional characteristics that should have been determ ned
but were overl ooked.

3. Step 3: Prepare the Project Plan

The final step of the planning phase is the preparation of a
formal Project Plan to guide the design, developnent, and
i npl enentation of the charging system Special attention should be
given to the Project Plan by the Charging Team The Plan should
include (a) the decisions nade on the project structure in Step 1
(b) the characteristics that were determned in Step 2, and (c)
budget and work schedul es for each phase, step, and task descri bed
in this Qudeline and for any additional tasks added by the
Char gi ng Team

After the Charging Team gas conpleted the Planning Phase,
seni or agency managenent should review the Charging Teams results.
This is the first of several major checkpoints that should be
utilized by senior agency nmanagenent to nake certain that the
chargi ng system project is progressing satisfactorily.



3.2 Desi gn Phase

During the design phase, the work perfornmed during the planning
phase is used to direct the conceptual devel opnment and genera
desi gn of the charging system The objectives of the design phase
are to begin devel opi ng/ nodi fying a DP cost accounting systemto
conplenent the <charging system establish cost distribution
matrices (i.e., matrices to be used to proportion the costs of the
resources to the services); and to prepare the functiona
requi renents, data requirenents, and general design docunents for
the charging system These docunents, along with the DP cost
accounting systemand the cost distribution matrices, wll be used
during subsequent phases to guide the detail ed design, devel opnent,
i npl enentation, and operation of the rate-setting and billing
subsystens. The Chargi ng Team should performthe work during this
phase. The three steps of the design phase are di scussed bel ow.

1. Step 4. Initiate a Data Processi ng Cost Accounting Project

The objective of this step is to initiate a project that wll
devel op a new DP cost accounting systemor nodify the existing DP
cost accounting system to provide the charging system wth
appropriate DP cost data. It is inportant for the Charging Teamto
understand that unless there is a good DP cost accounting systemin
place, it will have difficulty obtaining the cost data needed for
the charging system |In many agencies the cost data, nechanisns to
obtain the cost data, or both just do not exist. Therefore, w thout
a DP cost accounting system designed specifically to collect the
cost data for a charging system the Chargi ng Team coul d have great
difficulty obtaining any sort of useful cost data. Consequently,
the DP cost accounting system should be devel oped/i nproved prior
to, or in parallel, with the charging system This step consists of
one task, to initiate a project that will design and devel op a new
or inproved DP cost accounting system

a. Fundanmental Concepts. Before initiating the project to
devel op or nodify a DP cost accounting system the Charging
Team shoul d understand sone general concepts about DP cost
accounting and rel ated desi gn and devel opnental i ssues.

(1) DP Cost Accounting. Cost accounting is that method of
accounting which provides for the assenbling and recording
of all the elenents of cost incurred to acconplish a
purpose, to carry on an activity or operation, or to
conplete a unit of work or a specific job. A DP cost
accounting systemis a system by
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which the costs incurred by a DP facility for providing its
services are nonitored and recorded. Wien the DP facility is
using a charging system the DP cost accounting system is
typically the source of the historical cost data used to
forecast DP costs. The cost data forecasted for the rate period
are used to determne the billing rates for the services
provided by the DP facility. Figures 4 through 6 provide
exanpl es of sone of the data that m ght be kept by a DP cost
accounting system Cost accounting and accounting techniques
are not necessarily as straightforward and sinple as m ght be
assunmed fromreading this Quideline. There are a variety of
accounting techni ques that coul d be used when accounting for DP
costs. For nore information on cost accounting, accounting
techni ques, and DP cost accounting systens, the Chargi ng Team
should obtain the help of a cost accountant and read the
docunents listed in the foll ow ng section.

(2) Design and Devel opnental [ssues for a DP Cost Accounting
System first, since the DP cost accounting system needs to be
devel oped prior to or in parallel wth the charging system the
Charging Team should read this entire Quideline in detail prior
to designing the DP cost accounting system This wll enable
the Charging Teamto determne nore easily the exact data that
the DP cost accounting system will have to provide for the
chargi ng system

Second, the Charging Team should read the follow ng
docunents prior to designing the DP cost accounting system
FGAP 4: "Q@uidelines for Accounting for Automated Data
Processing Costs" [USGAO 78]; "Cuidelines for Cost Accounting
Practices for Data Processing"” ,[STATN 77]; and "Managenent
Qui delines for Cost Accounting and Costs Control for Automatic
Data Processing Activities and Systens" [USGAO 75]. These
docunents and the assistance of a cost accountant should nore
than adequately help the Charging Team determne the
specifications for the design of the DP cost accounting system

Third, DP cost accounting systenms can be designed to
mai ntain cost data at varying levels of detail. The Charging
Team needs to make certain that the DP cost accounting system
mai ntains data at the |level of detail needed by the charging
system This neans that the Charging Team wll need to
anticipate the level of detail of charging system cost data.

Fourth, the Charging Team should survey the agency's
current cost accounting capabilities and budget subm ssion
process. Mst agencies have a cost accounting systemthat can
probably be used by the DP facility with m nor nodifications.
Al'l possibilities should be explored prior to designing and
devel opi ng a new DP cost accounting system

Fifth, the Charging Team should strongly consider an



evol uti onary approach to its DP cost accounting system design,
because the charging systemw || need accurate cost data with
which to forecast costs before it can be inplenented. It wll
probably take several years before the DP cost accounting
system will be able to provide cost data with the desired
accuracy. Therefore, the DP cost accounting system should be
designed to provide the best data currently available. This

will enable the charging system to be inplenented earlier,
al t hough the charges and data provided by the chargi ng system
wll only be as accurate as those provided by the DP cost

accounting system

Finally, one area of cost forecasting that often proves to
be cunbersone is calculating the depreciation costs. According
to Circular A-121, depreciation costs for both hardware and
software nust be incorporated into the costs to be charged out
to the users. There are a nunber of different ways to cal cul ate
depreciation for hardware and software. The Charging Team
shoul d obtain further guidance from FGAP 4 and ot her Federa
and agency guidelines. This CGuideline generally recomends
straight-line depreciation over the managenent-defined usefu
life of the original investnent.

b. Initiate Project to Design and Develop a DP Cost Accounting
System The purpose of this task is for the Charging Teamto begin
a separate project to design and develop a DP cost accounting
system This project should be nmanaged by an accountant with sone
DP  cost accounting experience, possibly the accounting
representative on the Charging Team It is inportant that there be
a constant flow of information between the cost accounting and
charging system projects because data fromthe DP cost accounting
systemw || be needed for the chargi ng system

It is not within the scope of this @ideline to provide
detailed direction concerning the design and devel opnment of the DP
cost accounting system The Charging Team should obtain the
direction that they need from the Governnment docunentation cited
earlier in this step and fromthe accounting departnent wthin the
agency.
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2. Step 5: Establish the Distribution Mtrices

The objective of the tasks performed during this step is to
devel op the cost distribution matrices. The distribution matrices,
whi ch can be viewed as the nuclei of the rate-setting subsystem
are the nechanisnms by which the costs of the resources are
proportioned to the services. Depending on the level of detai
desired, establishing the distribution matrices can be an extrenely
conplex and tine.consum ng process because of the variety and
nunmber of decisions that nust be nmade. Consequently, it 1is
i nportant for the Charging Team to expend considerable effort on
the tasks in this step. This step consists of the follow ng four
t asks:

o Define the services, service units, and service centers for
the DP facility;

o Define the areas of nmanagenent responsibility, work functions,
subfunctions, and work units;

o |tem ze resources and define the resource units; and
o Test and adjust the distribution matrices.

a. Fundanental Concepts. Before attenpting to establish the

distribution matrices, it is inportant for the Charging Team
to understand

o the concepts of full and partial cost allocation;

o billing rates based on expected usage; and
o the purposes and content of the distribution matrices.
A di scussi on of each of these concepts foll ows.

(1) Full and Partial Cost Allocation. Full cost allocation
nmeans that all of the DP facility's costs are incorporated into
the distribution nmatrices and charged out to the users of the
DP facility. Partial cost allocation neans that only a
predeterm ned subset of the DP facility's total costs are
incorporated into the distribution matrices; such as only the
costs for hardware, software, and personnel. It is inportant
that the Chargi ng Team understand the di fference between ful

and partial cost allocation. Circular A-121 stated that
agencies nust account for and allocate the full cost of
operation. The only reason partial cost allocation mght be
justifiable under the requirenents of Crcular A-121 may be the
difficulty, due to a lack of data, of wusing full cost
allocation during the first several tines the billing rates are



cal culated. This, agencies could begin with partial cost
all ocation in order to speed up the inplementation of the
chargi ng-system As nore conplete data becone avail able,
agencies could begin to use full cost allocation.

(2) Billing Rates Based on Usage. It is possible to base
service billing rates on either expected service

usage or service capacity. Expected usage refers to the
total nunber of service units, for a particular service,
that the Charging Team expects to be used during the rate
period. Capacity refers to the total nunber of service
units, for a particular service, available during the rate
period. Based on the direction set forth in Grcular A 121
and FGAP 4, this Cuideline reconmends that the Chargi ng Team
base its billing rates on expected usage.

(3) Distribution Mtrices. The purposes of the distribution
matrices are to provide a nechanism that can be used (a) to
proportion the costs of the resources to the subfunctions, (b)
to proportion the costs of the subfunctions to the service
centers, and (c) to develop a billing rate for each service of
the service centers. The use of a series of matrices, instead of
sone other allocating nechanism is recommended by this
Gui deline, because matrices provide the clearest, easiest
techni que for tracking the large volunme of information required
to calculate the billing" rates. Figures 7 through 9 are
exanples of the distribution matrices and show the nmgjor
categories of information needed. Conpleting the three matrices
is the major objective of the work that will be perforned during
the rate-setting phase.

The resource, subfunction, and billing rate distribution
matrices contain 19 categories of information. A brief discussion
of each type of information is presented below, along with the
appropriate section in this Qideline where the information is
ei ther discussed nore fully, collected, or cal cul at ed.

o Area of Managenent Responsibility (A MR). Nane of a DP
facility departnment, nmanaged by one individual, wth
responsibility for one or nore work areas. (See sec.
3.2.2.c. of this CGuideline.)

o Wirk Function (WF). The nane of a work area perforned by
the DP facility. The work function consists of one or nore
subfunctions. (See sec. 3.2.2.c.)
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o Subfunction (SF). The nanme of an area of work that is nore
specific than that characterized by its correspondi ng work
function. (See sec. 3.2.2.c.)

o Resource (R). The nane of the resource that will be used as
the I owest |evel of detail to collect cost data. (See sec.
3.2.2.d.)

o Cost (C). The dollar value that the agency incurs for each
item zed resource. (See sec. 3.3.2.)

o Resource Proportion (RP). The proportion of a resource used to
support a particular subfunction. (See sec. 3.3.3.)

o Resource Proportion Cost (RPC). The proportionate cost of a
resource used to support a particular subfunction. The resource
proportion cost is calculated by multiplying the cost of a
particul ar resource by the resource proportion for a particul ar
subfunction; e.g.,

RPGym = G RPy

wher e:
N = a particul ar resource
M = a particul ar subfunction.

(See sec. 3.3.3.)

o Total Cost of Subfunction (TC). The total cost of performng a
subfunction, calculated by summ ng all of the resource proportion
costs; e.g.,

N
TC, = = RPG ,
i =1
wher e:
N = nunber of resources.
(See sec. 3.3.3.)

o Service Center (SC). The nane of a group of services that have
been grouped for a particular purpose. (See sec. 3.2.2.b.)

o Subfitnction Proportion (SP). The proportion of a subfunction
used to support a particular service center. (See sec. 3.3.3.)

o Subfunction Proportion Cost (SPC). The proportionate cost of a
subfunction used to support a particular service center. The
subfunction proportion cost is calculated by nultiplying the cost



of a particular subfunction by the subfunction proportion for a
particul ar service; e.g.,

SPC, . = TGy SPy .
wher e:

M= a particular subfunction L = a particular service center.

(See sec. 3.3.3.)

o Cost of Service Center (CSC). The cost of providing a service
center, calculated by summ ng all of the subfunction proportion costs;
e.g.,
M
CSC, =z SPC ,
i =1

wher e:

M = nunber of subfunctions.
(See sec. 3.3.3.)
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o Service (S). Commonly used nane for each service that wll
be offered by the DP facility. (See sec. 3.2.2.b)

o Service Unit (SU). The nanme of the unit that will be used
to report and bill users for utilizing a given service. (See
sec. 3.2.2.b.)

o Service Forecast (SF). The nunber of service units
projected to be used for the planning period. (See sec.
3.3.1.)

o St andardi zation Factor (F). A nunber chosen for a
particul ar service such that, when it is nultiplied by the
service forecast, the result is a forecast expressed in
standardi zed units. (See sec. 3.3.3.)

o St andar di zed Forecast (STF). For each Service Center, the
standardi zed forecast is the sum of the service forecasts
multiplied by their respective standardi zation factors; e.g.,

N .
STF, = = SF'IF,
i =1

wher e:

N = nunber of services in Service Center 1. (See sec.
3.3.3.)

o Base Rate (B). The ampunt that represents the cost of
providing each unit of the standardi zed forecast. The base
rate for a service center is calculated by dividing the cost
of a service center by its standardi zed forecast; e.g.,

B, = CSC
STF,

(See sec. 3.3.3.)
o Billing Rate (BR). The dollar anount charged to the users
for each service unit. The billing rate for a service is

calculated by multiplying the base rate of its service center
by its standardized factor;

BR =B, "F



(See sec. 3.3.3.)

To illustrate the manner in which distribution matrices shoul d
be conpleted, sanple distribution natrices will be conpleted in
succeedi ng sections of this CGuideline to provide the Charging Team
Wi th concrete exanples of the approaches recomended in the text.
As direction is provided on how to conplete a specific section of
the distribution nmatrices, the correspondi ng conpl eted section of
the sanple distribution matrices wll be illustrated. Sanple
distribution matrices are intended for illustrative purposes only;
they are not recommendati ons for using particular resources, areas
of managenent responsibility, work functions, subfunctions, service
centers or services.

b. Determne Services, Service Units, and Service Centers. The
first task in Step 5is to determne the services and service units
that the DP facility will provide to its users. The Chargi ng Team
shoul d then group the services into service centers.

(1) Determne Services. Determning the DP facility's services
wll probably be one of the nost difficult tasks for the
Charging Teamto perform it is also anong the nost i nportant
tasks, since the services formthe foundation of the entire
charging system The Charging Team should renenber the
followwng principles when determning the DP facility's
servi ces.

o It is best to have only one neasure, one service unit, for
each service.

o Services and service units should be easily understood by the
users.

o The services should represent a significant portion of the
DP facility's work.
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o The services should not be limted only to hardware
services. Oher DP services, especially personnel-based
services, are often very costly and should be explicitly
charged for whenever possible.

o \Whenever possible, services that are transaction or output
based should be selected. A transaction or output based



(2)

service is one which has a service unit that users can easily
understand and that is closely related to the work that the
user is performng. Exanples of transaction or output based
services are payroll, with the service unit being the nunber
of checks printed; catal ogue orders, with the service unit
bei ng the nunber of orders processed; and literature search,
with the service unit being the nunber of docunents searched.

o The services chosen will be the basis for charging the
users and are the nost visible aspect of the charging system
to users; therefore, they should be chosen with care. Exanples
of typical services are presented in the sanple distribution
matrices presented later in this section.

Determ ne Service Units. The Chargi ng Team shoul d consi der the

foll ow ng when determ ning the service unit for each service.

(3)

o There should be no nore than one service unit per service.
Having only one unit per service facilitates cost distribution

and billing rate cal cul ati on and hel ps keep the charging system
si npl e.
o The service unit, like the service it nmeasures, should be

selected so that it can be easily understood by the users.

o The service unit should be a good neasure of the work that
is supplied by the service.

o The service unit should be as easy to neasure accurately as
possible. If the nunber of units consuned cannot be easily and
accurately neasured, then the utility of that particular unit
is significantly decreased.

Group Services into Service Centers. After determning the

services and service units, the Charging Team shoul d then group the
services into service centers to facilitate the distribution of
costs and the calculation of billing rates. Costs are distributed
only to the level of the service center, not the service, in the
distribution matrices. Consequently, revenues should be required
only to balance at the service center level, not at the service
| evel

The Charging Team should consider the follow ng concepts when
grouping the services into service centers.

o The purpose of grouping services into service centers is
(a) to permt greater managenent flexibility in calculating
the services' billing rates and (b) to balance costs and
revenues at a |level nore general than services. This greater
managenent flexibility allows the Charging Teamto nore easily
incorporate such features as priorities, normalization



factors, surcharges, and discounts. Balancing costs at a
hi gher | evel allows senior managenent to nore easily manage
the DP facility.

o The services grouped within one service center should be
related in sone reasonable manner. The rel ationship can be
| ogi cal or physical. An exanple of a physical relationship is
grouping CPU services with different priorities into a service
center. These services are physically related in that they
have the sane type of service unit, CPU seconds. An exanpl e of
a logical relationship is grouping a mcrofiche service and a
printing service into a service center. These services are
logically related in that they are both output devices, but
there is no direct rel ationship.

o The relationship between services should not be forced,
there should be a rational reason for grouping them For
exanple, it is rational for the Charging Team to group two
services, place a su?charge on one and a discount on the
other, in order to encourage the users to use nore of one than
the other. But it is not rational for the Charging Teamto
group two services because neither can be grouped under any
ot her service center. |If services cannot be grouped rationally
under any other service center, they should be treated as a
service center with one service.

o The magnitude of the service's billing rates can be
adjusted from service to service wthin the same service
center. But CGovernment policies require that the Charging Team
nmust have a rational, defendable reason for doing so, and the
total cost of the service center should not be over- or
under char ged.

o The grouping of services into service centers is one area
of the chargi ng system where managenent can exert significant
i nfluence over the allocation of scarce resources.
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(4) Review Selections. Upon conpleting this task, the Charging
Team shoul d review all of the services identified in order to
ensure that no services have been inadvertently omtted or
unnecessarily included. The service units should al so be revi ewed
to ensure that they satisfy all of the suggestions set forth in
this docunent. Finally, the groupings of the services into
service centers should be reviewed and validated. After review ng
the services, service units, and service centers, the Charging



Team shoul d conpl ete the correspondi ng parts of the subfunction
and billing rate distribution matrices.

(5) Sanple Distribution Matrices. Sixteen sanple services have
been chosen and grouped into six service centers for inclusion in
the sanple distribution matrices. The services, their respective
service units, and service centers are listed in figure 10. The
services, service units, and service centers have been included
in the sanple subfunction and billing rate distribution matrices
and are presented in figures 11 and 12.

Servi ce Center
Servi ce Service Unit
Processing A

CPU prime shift high priority CPU
second

CPU prime shift normal priority CPU
second

CPU prime shift low priority CPU
second

CPU non-prime shift high priority CPU
second

CPU non. prime shift normal priority CPU
second

CPU non-prime shift low priority CPU
second
Processing B

Hi gh- speed CPU CPU
second

Low speed CPU CPU
second
Appl i cations Progranm ng

Seni or Anal yst Support Anal yst
Hour

Anal yst Support Anal yst
Hour

Juni or Anal yst Support Anal yst
Hour

Apprentice Anal yst Support Anal yst
Hour
Reporting

M crofiche Fi che

Printing Li nes
DBMS

DBMVS Users
Payr ol |

Payr ol | Checks

FI GURE 10. Service centers, services, and service units for the sanple distribution
matrices
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c. Determne Areas of Managenment Responsibility, Wrk Functions,
Subfunctions, and Wrk Units. The second task of Step 5 is to
determ ne the areas of nmanagenent responsibility (AMR S) within the
DP facility, the distinct work functions within each AVR the
vari ous subfunctions within each work function, and the work unit
that is the nmeasure of work for each subfunction

The AMR s, work functions, and subfunctions are incorporated into a
charging system in order to provide senior and DP nanagenent nore
information on the costs and revenues of the DP facility so that they can
better manage. Therefore, it is extrenely inportant that the Charging
Team i nclude these three work categories as part of the charging system
Seni or and DP managenment should take an active role in determning the
AMR s, work functions, and the subfunctions in order to obtain the types
of information that they need.

(1) Determne Areas of Managenent Responsibility. The Charging Team
shoul d consider the foll ow ng concepts when determ ning the areas of
managenent responsibility for the charging system

o An AMR should be an area of work in the DP facility
that is managed by one individual.

o To ensure that the individual in charge of an AMR i s
consci ous of and responsible for the costs incurred within
hi s/ her area of control, costs should be accounted for and
reported by the AMR

o The individual in charge of an AMR will need to be
provided information for planning and control, so that
costs can, where possible, be related to decisions.

o Revenue from billing for service usage nay be
cal cul ated for each AVR and conpared to the AMR s cost in
order to hel p eval uate nmanagenent perfornance.

o Whenever possible, AMR s should be selected to
correspond to the existing managenent structure within the
DP facility.

(2) Determ ne Wrk Functions. After determning the AMR s for
the charging system the Charging Team should determ ne the
wor k functions performed by the DP facility in each AM
Several reasons require that costs be grouped by work
functions.

o To permt an evaluation of the efficiency of performng
specific operations and a conpari son of the costs of functions
that can be acconplished in nore than one way or by nore than



one source;

o To provide a neans of isolating costs for simlar
activities and work processes which have a conmon unit for
measuring resource consunption; and

o To segregate the costs of the DP facility into
different work functions for effective managenent of the
DP facility.

The Chargi ng Team shoul d consi der the foll owi ng when determ ni ng work
functions.

o Work functions can be either product-oriented or support-
oriented. Product-oriented work functions are those for which the
output can be traced directly to the services offered to the DP
facility's users. Support-oriented work functions are those upon
whi ch product-oriented work functions rely for certain services
and skills. For exanple, 1/0 is a product-oriented work function
if the DP facility provides various 1/0 services to its users,
while adm nistration is a support-oriented work function.

o Work functions shoul d be established both for conputer
processing and for software activities. Software work
functions should include maintenance and devel opnent
activities.

o A work function should not be spread between two
AVMR s. If the Charging Team determ nes that one or nore
work functions are spread between two AMR s and cannot be
logically separated into two work functions, then the
Char gi ng Team shoul d consider restructuring the AMR s to
enconpass distinct work functions.

(3) determne Subfunctions. Once the Charging Team has
determned the work functions of the charging system it
shoul d next determ ne whether or not each work function can be
further divided into subfunctions. The reasons for dividing
wor k functions into subfunctions are

o to provide an additional |level of cost information to
seni or and DP managenent, and

o to facilitate distribution of the costs of the work
functions to the services provided by the DP facility.
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The Charging Team should consider the follow ng concepts when
di viding the work functions into subfunctions.

o Each subfunction shoul d be chosen so that a single neasure
can be used to represent the work of the subfunction.

o There should be a rational reason for dividing the work
functions into subfunctions.

o If a work function cannot be divided into two or nore
subfunctions, it should be treated as having only one
subfunction

(4) Determne Wrk Units. The last thing that the Charging Team
should do in this task is to determne a work unit for each
subfunction. These work units will be used by the Charging Teamto
facilitate distribution of the costs of the subfunctions to the
service centers in the distribution matrices. The Charging Team
shoul d consider the follow ng concepts when determ ning the work
units.

o Each subfunction should have only one work unit.

o The work unit should be a good neasure of the major type
of work perfornmed in the subfunction

o The work unit should be easy to neasure accurately. If the
nunber of work units performed cannot be easily and accurately
nmeasured, the utility of that particular unit is significantly
decr eased.

(5) Review Selections. Upon conpleting this task, the Charging Team
should review all of the AMR's, work functions, and subfunctions
previously determined in order to ensure that no work area has been
inadvertently omtted or unnecessarily included. The work units should
al so be reviewed to ensure that they satisfy all of the suggestions set
forth in this Guideline. After reviewng the AMR's, work functions,
subfunctions, and work units, the Charging Team should conplete the
corresponding parts of the resource and subfunction distribution
matri ces.

(6) Sanple Distribution Matrices. For illustrative purposes, three
AMR s, six work functions, and 11 subfunctions have been chosen and are
listed in figure 13. The sanple resource and subfunction distribution
matri ces have been conpleted wth these AMR s, work functions, and
subfunctions and are presented in figures 14 and 15.



Area of Managenent
Responsi bl lity

ADM NI STRATI ON
COMPUTER PROCESSI NG

OPERATI ONS

SOFTWARE DEVELOPMENT
MAI NTENANCE

FI GURE 13.

Wor k
Function Subf uncti on
DP ADM NI STRATI ON DP ADM NI STRATI ON
COMPUTER OPERATI ONS
CPU
STORAGE DEVI CES
REPORTI NG M CROFI CHE
PRI NTI NG
TECHNI CAL SUPPORT DATA BASE MANAGENMENT
EQUI PMENT MANAGENMENT
SOFTWARE DEVEL OPMENT APPL| CATI ONS SOFTWARE

ANALYSI S AND DESI GN
CODI NG AND TESTI NG
USER LI Al SON USER LI Al SON

Areas of nanagenent responsibility, worhfunctionn and

subfunctions for the sanple distribution matrices.
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d. Item ze Resources and Determ ne Resource Units. The third
task of Step 5is tolist in detail the resources that the DP
facility uses to provide its services and to determ ne the
resource units that can be used to facilitate distribution of
the costs of the resources to the work functions and
subfuncti ons.

(1) Item ze Resources. The Charging Team shoul d consi der
the foll owm ng concepts when item zing the resources.

o The resources should be listed by the specific
categories presented in GCrcular A-121 and FGAP 4.

o The resources should be as detailed as possible,
since a cost will have to be forecast for each resource
listed. For exanple, when a conputer systemis |eased, the
various conponents (e.g., tape and di sk drives) should be
listed separately if the cost for each can be forecasted.
If the costs for the various conponents cannot be
forecasted separately, the conputer system should be
listed as one resource.

o For every resource listed, a corresponding entry
should appear in the new nodified DP cost accounting
system di scussed in Step 4.

(2) Determ ne Resource Units. After the Charging Team

has item zed the resources of the DP facility, it should
determine a resource unit for each resource. These
resource units will be used by the Charging Team to
facilitate distribution of the costs of the resources to
the work functions and subfunctions. The Charging Team
shoul d consider the follow ng concepts when determ ning
the resource units.

o Each resource should have only one unit associated with

it.

o The resource unit should be a good neasure of the
wor k perfornmed by the resource.

o The resource wunit should be easy to neasure
accurately. |If the nunber of resource units consuned
cannot be easily and accurately neasured, the utility of
that unit is significantly decreased.

(3) Review Sel ections. Upon conpleting this task
the Charging Team should review all of the resources that



have been listed to ensure that all resources have been
included at the appropriate level of detail. After
conpleting this review, the Chargi ng Team should list the
resources in the resource distribution matri x.

(4) Sanmple Distribution Matrices. Eleven resources

have been selected for illustration and included in the
sanpl e resource distribution matrix, as shown in figure
16.

e. Test and Adjust the Distribution Matrices. The fourth task
of Step 5 is to test and adjust the distribution matri ces.
When the actual resource and subfunction proportions are
determned during the rate-setting phase, the Charging Team s
work will be facilitated if the resources have a clear
relationship to the subfunctions and the subfunctions have a
clear relationship to the service centers. These rel ati onships
consi st of being able to identify how nuch of each resource is
used to support each subfunction and how nuch of each
subfunction is used to provide each service center. The
purposes of this task are (1) to identify any vague
relationshi ps between the resources and subfunctions or the
subfunctions and service centers and (2) to attenpt to clarify
the rel ationships, if possible.

The best technique to use in identifying vague relationships is
to estimate (1) the resource proportions for each resource across
subfunctions and (2) subfunction proportions for each subfunction
across service centers. These estimates should be perforned nental ly
with the objective of identifying obvious vague rel ationships. Once
the vague relationships have been identified, they should be
clarified by redefining the particul ar resources or subfunctions.
Resources can be bundl ed together or unbundled into nore detailed
resources. Subfunctions can be grouped back into work functions or
separ at ed.

The testing and adjusting of the distribution matrices should
not be a timnme-consum ng process but should serve as a checkpoint for
the Charging Teamto identify and correct potential problens. The
Charging Team should view this task as such and realize that
probl ens that are m ssed now can be corrected | ater

Step 6: Design the Charging System

The distribution matrices established in Step 5 provide the

framework for designing the charging system During Step 6, the
distribution nmatrices are used to define the charging systems
functional and data requirenents, to explore alternative techni ques

satisfying these requirenments, and to prepare the charging

systems general design. The tasks in Step 6 may result in the need

re-evaluate and revise the distribution matrices and the

characteristics and objectives established in earlier tasks.
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Three docunents are produced during Step 6: the Functiona
Requi rements, the Data Requirenents, and the General System Design.
Most agencies have guidelines or standards which prescribe the
format, content, and approach to be used to prepare this Quideline.
Addi tional guidance is contained in FIPS Publications (FI PS PUBS)
38 [NBS 76] and 64 [NBS 79], as well as in nunerous other industry
publications. Because of the availability of guidance in these
areas, the discussion in this step will focus on the underlying
charging system concepts that the Charging Team should address
whil e preparing this Guideline.

The docunents which wll be produced during this step should
be viewed as undergoing an evolutionary process of refinenent
during subsequent steps. The Charging Team should produce the
docunents after considering the needs and expertise of the intended
audi ences and the flexibility needed for revisions. These docunents
will provide the blueprint for the detail ed design and devel opnent
of the charging system This step consists of four tasks:

o Define functional requirenents.

o Define data requirenents.

o Explore alternative techniques for satisfying the requirenents.
o Prepare the charging systeml s general design

a. Fundanental Concepts. Prior to producing the design
docunents, the Charging Team needs to wunderstand the
di fference between the nmethods -of actual and standard cost
distribution and to incorporate one of the tw into the
chargi ng system s general design

(J) Actual Cost Distribution. The actual cost distribution

method attenpts to reduce the chance of over- or under-
distributing costs to users by periodically adjusting billing
rates. This periodic adjustnent is performed as often as
necessary to reflect both the actual cost of providing services
and the actual wusage levels. Wen the recalculations are
perforned, they are based upon the |ast rate period s usage and
costs, as well as on the projected usage and costs for the
upcomng rate period. These adjustnents allow the DP facility
to report (i.e., bill) all of its actual costs. Since this
met hod provides billing rates that nore accurately reflect
costs, it can supply valuable information for accurate project
costi ng, cost - benefit anal yses, and nmanagenent/ proj ect



ef ficiency eval uation.
The maj or di sadvantage to the actual cost nmethod is that

the billing rates change frequently. This constant fluctuation
in the billing rates can cause budgeting problens for users.
Anot her di sadvantage is the tendency for under-utilization of
the DP facility. If utilization falls off, billing rates wll
increase to conpensate. As the billing rates increase,
utilization often may decrease further, precipitating a vicious
circle of decreasing utilization and increasing billing rates.
Still another disadvantage is the problem of inplenenting new

resources. For exanple, initial usage of new hardware is
typically low, necessitating high billing rates. H gh billing
rates may prevent increased utilization. Wien utilization does
increase, the billing rates decrease, resulting in higher
demand when | east needed. One solution to these di sadvant ages
is toincrease the time between billing rate adjustnents. Wen
billing rates are held constant for a |long period of tinme, the
distribution nmethod is referred to as standard cost
di stribution.

(2) Standard Cost Distribution. Standard cost distribution

calls for the devel opnment of a set of billing rates for a fixed
(reasonably long) period of tinme (rate period). During this
period, billing rates do not fluctuate unless there is a najor,

unexpected change in the DP facility and/or the |evel of
service utilization. The major advantages of the standard cost
distribution are that

o vari ances between actual and recovered costs can be
anal yzed at the end of the rate period;

o rates will not rise during short periods of |ow
utilization; and

o the fixed billing rates enable users to plan better
and adhere to their DP budgets.

The di sadvantages are that

o billing rates will not always reflect the current
cost of providing service;

o fewer opportunities exist to effect resource
utilization via the billing rates, especially if demand
exceeds avail abl e capacity; and

o users of the DP facility may be over- or under-charged.
The Chargi ng Team s deci sion on which allocation nethod to

use will have the primary effect of determning the
frequency with which billing rates will be recal cul at ed.
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that the Charging Team select the standard cost, versus the
act ual cost, di stribution met hod unl ess ext enuati ng
circunstances dictate otherwise. The primary reason for this
strong recomendation is that standard cost distribution wll
make the charging systemeasier to operate and nore hel pful to
bot h managenent and users. It is inportant that the Charging
Team make its final decision before conpleting the design
docunents discussed in this step.

b. Define the Functional Requirenents. The first task in Step 6 is
to define the functional requirenents of the charging system The
definition of the charging systemis functional requirenents began
in Steps 4 and 5 wth the establishnment of the DP cost accounting
system and the distribution matrices. The functional requirenments
docunent is a description of proposed nethods for operating the
charging system The requirenents which nust be analyzed and
speci fied incl ude:

o the desired performance criteria of the subsystem procedures;
o the inputs, processes, and outputs for each procedure; and
o the operating environnment.

Steps 7 through 14 of this Cuideline describe many of the
performance criteria, inputs, processes, and outputs for each
procedure of the rate-setting and billing subsystens. The operating
environment, the DP facility's organizational and operational
structure, should be described by listing such things as the
adm nistrative structure, security and privacy requirenents, and
backup and operational controls.

c. Define the Data Requirenments. The second task in Step 6 is to
define the data requirenents of the charging system There are two
categories of data in any system static data and dynam c data (see
[NBS 76]). Static data refers to data used during the operation of
t he system but updated or naintai ned i ndependently of the systenis
operation schedule. Dynamc data refers to data which are updated
during the systemis normal operation. The Charging Team should
identify all of the static and dynam c data of the charging system
and list themin the Data Requirenments docunent.



Static data are inportant to the charging systemin that they
form the basis wupon which the dynamc data are nonitored,
collected, and used to operate the charging system Exanples of
static data in a charging systemare the lists of user identifiers
and the accounting codes which are used to track costs.

It is inportant for the Charging Teamto consider all types of
dynam c data when defining the data requirenents of the charging
system because the charging system s operation revol ves around the
monitoring and collection of the different types of data. There are
four main types of dynamc data for a charging system cost,
resource unit, work unit, and service unit data.

The Charging Team should attenpt to "look ahead" in the
devel opnent al process, as well as "l ook behind", when producing the
Data Requirenments docunent, since existing technical and
operational constraints can |limt the ability to collect certain
types of data. These constraints need to be identified so that the
techniques requiring the respective data can be nodified. For
exanple, if the Charging Teamdesired to charge users based on the
length of time their progranms were in real nenory, but that data
could not presently be nonitored and collected, a different service
unit would have to be selected or new nonitoring techniques
est abl i shed.

d. Explore Alternative Techniques for Satisfying Requirenents. The
third task of Step 6 is to explore alternative techniques for
satisfying the functional and data requirenents of the charging
system The general design of the charging system should be based
on an analysis of alternative techniques for satisfying these
requi renents. The four major decisions that the Charging Teamw ||
have to make during this task are whether to:

o use existing techniques or new techniques;

o centralize or decentralize the charging system

o use manual techniques or automated techni ques; and
o purchase needed software or develop it in-house.

The Charging Teamw || have to make these four decisions for each
procedure in the rate-setting and billing subsystens.

The di scussi on bel ow provi des exanpl es of the issues that nust
be considered for each of the four decisions. Evaluation of which
decision is best should include brief feasibility and cost-benefit
anal yses. The choi ces nmade while exploring the alternatives of each
decision nmay affect the requirenents and objectives defined
earlier. The Project Plan, the Functional Requirenents docunent,
and the Data Requirenents docunent
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should be nodified or refined, as appropriate, to reflect the
choi ces nade for each decision. Also, the choices made for each
decision will seldombe limted to the extrenes presented bel ow
i nstead, nost requirenents will probably be satisfied by using a
conbi nation of the alternatives.

(1) Existing Versus New Techniques. Most agencies have
exi sting techni ques capable of satisfying many requirenents
for the charging system Even if the DP facility has never
charged for its services, nmany data requirenents could be
satisfied by using existing cost accounting systems, usage
accounting techniques, and historical data routinely collected
for accounting, budgeting, and capacity planning purposes.
Most conput ers have neasurenent software which can be used for
nmoni t ori ng machi ne-based resource, subfunction, and service
usage. Existing techniques and data should be used when
appropriate, although many procedures will require that new
t echni ques be devel oped. For exanpl e, usage accounting systens
are frequently inadequate for personnel -based systens if the
DP facility has not previously charged for its services. Tine
sheets may have to be nodified to allow personnel to associate
the work they do with a particular user, user account, or
proj ect .

(2) Centralized Versus Decentralized Charging System The
second decision the Charging Team should nake is the choice
between a centralized or decentralized charging system An
agency may operate nunerous DP facilities or have renote
processing or job entry stations which link to a central
facility. For exanple, an agency may operate two DP facilities
and permt users in many locations to enploy either facility
via renote job entry. The agency may prefer to centralize the
rate-setting procedures of the chargi ng system by establishing
an agency-wide billing rate schedule which is applied to the DP
services at both facilities. In this exanple, usage accounting
coul d be decentralized and all other procedures centralized. |f
the two DP facilities operate different types of conputer
equi pnent, billing rates may have to be normalized so that
charges for a job run at either facility would be equal.
Conversely, the agency may prefer to use different charging
systens and billing rates for each DP facility and decentrali ze
all of the procedures. The choices between centralized and
decentral i zed procedures and subsystens are heavily influenced
by the DP facility's node of operations and agency managenent
pol i ci es.

(3) Manual Versus Aut omated Techni ques. The procedures of the



chargi ng system can be nmanual, autonmated, or a conbination of
both. Typically, the rate.setting procedures are manual and
the billing procedures (except cost recovery) are autonmated.
For exanple, the usage forecasting procedure nay incorporate
manual user surveys and data from automated systens, such as
measur enent software, both of which can be anal yzed using an
automated statistical package. Each procedure should be
eval uated to determ ne the degree of automation required to
satisfy the objectives and requirenents established earlier.

(4) Purchased Software Versus I|n-house Devel oped. The fourth
decision to be made i s whether to devel op needed software in-
house or to purchase the software from comerci al sources. Mst
agencies will find it feasible to adapt software provided by
vendors or other DP facilities, if available, to avoid the
costs and risks of in-house devel opnent. Usage accounting for
machi ne- based resources, subfunctions, or services is the best
exanpl e of the potential risks, conplexity, and expense of in-
house devel opnent. Mbst conputer operating systens have
measur ement software which is used for capacity planning and
per formance neasurenent. These capabilities are difficult to
devel op in-house because of the need to nodify operating
systenms. Another exanple is the reporting procedure, which
requires software that is typically avail able fromvendors or
ot her sources.

e. Prepare the General Design Docunent for the Charging System
The fourth task of Step 6 is to prepare the charging systenis
general design. Once the alternative techni ques have been expl ored
and the choices for the four decisions selected, the charging
systemrequirenents should be refined. The refined requirenents are
then used to prepare the charging system General Design docunent.
Federal and agency gui delines prescribe the format and content of
this Quideline. The general design should include a description of
the flow of information anong procedures and a definition of the
i ndi vidual who is responsible for each procedure. The GCenera
Desi gn docunent is used as a blueprint by the Charging Teamfor the
det ai | ed desi gn, devel opnent, and i nplenmentati on of each procedure
duri ng subsequent phases.

The General Design docunent should be used as a second mmj or
checkpoi nt by senior managenent to determ ne the progress of the
char gi ng system devel opnent project. It is inportant that senior
managenent ensure that their objectives for the charging systemare
satisfied before permtting the project to proceed to the next
phase.
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3.3 Rat e- Setti ng Phase

The next four steps of this Cuideline focus on devel opi ng and
i mpl ementing the procedures of the rate-setting subsystem These
procedures will need to be perfornmed each tinme the billing rates
are (re)set; i.e., at the end of every rate period. The Charging
Team shoul d remenber the followi ng points as it devel ops the four
steps of this phase.

o This GQ@uideline assumes that nost of the techniques
developed in this phase are not new to the Charging Team
however, it may be the first tine that the Chargi ng Team has
encountered these techniques in the context of DP charging.

o Many of the techniques may al ready be in pl ace.

o Each agency shoul d expand or nodify the steps and tasks in
this phase in order to neet its own particular chargi ng system
obj ectives and requirenents.

1. Step 7: Forecast Usage

This step discusses usage forecasting techniques as they
relate to the charging systemand is concerned with the usage of
servi ces, subfunctions, and resources. The Charging Teamw || need
to forecast the usage of services, subfunctions, and resources in
order to calculate the billing rates. The tasks in this step wll
show the Charging Team how to develop and inplenent the usage
forecasting procedure. Each task is structured around the foll ow ng
four assunptions:

o The Charging Team is famliar with the DP facility's
current forecasting techniques and has access to historical
usage forecasts and dat a.

o Expertise in usage forecasting techniques is available or
can be acquired.

o The expertise is available to translate the forecasted
servi ce usage into forecasted subfunction and resource usage.

o The values for the resource units, work units, and service
units that are needed throughout the rate-setting phase are
typically obtained fromthe usage accounting procedure. \Wen
devel opi ng the charging systemfor the first tine the Charging
Team should obtain the values from whatever data it has
avai |l abl e.
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step consists of three tasks:

o collecting and analyzing usage forecasting data for
servi ces, subfunctions, and resources;

o determning and resolving discrepancies between the
forecasted service usage and the current resource capacity;
and

o re-evaluating the distribution matrices.

a. Collect and Anal yze Usage Forecasting Data. The first task
in Step 7 is to collect and anal yze servi ce, subfunction, and
resource usage data. Collecting the data entails surveying the
users, validating the users' responses, collecting the current
rate period' s usage accounting data, retrieving all pertinent
hi storical usage accounting data, and readying the data for
anal ysis. \Wenever possible, the data should be collected in
terms of the service, work, and resource units defined in the
distribution matrices. After the Charging Team has col | ected
the data, the data should be analyzed using regression and
trend anal ysis techniques, and the results described in terns
of the service, work, and resource units. The results should
provi de a projection of the anount of usage for each service
inthe distribution matrices, the data needed to determ ne the
resource proportions for each subfunction, and the data needed
to determne the subfunction proportions for each service
center. It is not within the scope of this Guideline to
present a thorough description of workload forecasting
techni ques; therefore, the reader is encouraged to consult the
relevant literature, agency capacity planners, and/or outside
experts, as appropriate, to obtain an understanding of how to
forecast and how to use the forecasts once they are avail abl e.

b. Determ ne and Resol ve Di screpanci es Between Capacity and
Usage. The second task in Step 7 is to determ ne and resol ve
di screpanci es between avail abl e capacity and forecasted usage.
After the Chargi ng Team has anal yzed the usage data, it should
work with the DP facility's capacity planner(s) to conpare
forecasted usage with avail abl e service and resource capacity.
It is possible that the usage forecasts wll have to be re-
anal yzed or
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translated into units that can be used to plan capacity.



D screpancies occur if the forecasted usage exceeds avail abl e
service, subfunction, or resource capacity.

If the Charging Team determ nes that there are discrepancies
bet ween the forecasted usage and avail able capacity, then it nust
resol ve the discrepancies. There are three possible resolutions if
the forecasted usage exceeds the capacity:

o More resources can be acquired to increase the capacity
of the DP facility.

o The extra work can be sent to another DP facility.
o The projected usage can be cut back.

I f projected usage is below avail able capacity, there are
t hree possible resol utions:

o Reduce capacity of the services and resources for which
usage is unacceptably low. This should only be done if a
trend of declining usage has continued for a long period
and if the DP facility is incurring a substantial cost for
t he excess capacity.

o Assune that usage has tenporarily declined and will pick
up later, and | eave capacity unchanged.

o Share the excess capacity with other agencies.

Regardl ess of the actions taken, declining usage should be
nonitored very cl osely, because it could indicate an operating
deficiency in the DP facility. Operating deficiencies can
range from not offering conpetitive rates to providing
unacceptable |levels of services. The decisions required to
resol ve di screpancies nmay require extensive interaction wth,
and conprom ses anong, all of the DP facility's users. The
Char gi ng Team should be responsible for organizing neetings
where the proper interactions can take place.

C. Re-Evaluate the Distribution Matrix. The third task in Step
7 is to re-evaluate the distribution matrices. The Charging
Team should re-evaluate the distribution matrices at this
point if services, subfunctions, or resources are to be added
or renoved as a result of the capacity planning and resol ution
efforts. if new services are to be offered, new subfunctions
created, or new resources acquired, they will have to be
incorporated into the distribution matrices, necessitating a
restructuring of the matrices. If any of the three are added,
it is very likely

t hat additional usage forecasting will be needed. The renoval
or elimnation of existing services, subfunctions, or



resources could al so necessitate a simlar restructuring. If
servi ces, subfunctions, or resources are renoved from the
distribution matrices, usage forecasts may need to be nodified
to reflect both the loss of the services, subfunctions, or
resources as well as any resulting increase in other services,
subfunctions, or resources.

Once the Charging Team has re-evaluated the distribution
matrices, it should conplete the row for service forecasts of the
billing rate distribution matri x.

d. Sanple Distribution Matrices. The service forecast row has
been conpleted for the sanple billing rate distribution matri x
and is presented in figure 17.

2. Step 8: Forecast Costs

This step di scusses cost forecasting techniques as they relate
to the charging system and involves projecting the costs of the
resources for the rate period. The Charging Teamw || be devel opi ng
and inplenmenting the cost forecasting procedure of the rate-setting
subsystem in this step. It is inportant that the Charging Team
forecast the costs of the resources for the sane tinme period for
whi ch usage was forecast, otherwse, the base rates wll be
i nequi table. Cost forecasts are used in conjunction with usage
forecasts to calculate the base rates. The discussion in this step
assunes that the DP cost accounting system di scussed in Step 4 has
been desi gned and devel oped.

Prior to performng the tasks in this step, the Chargi ng Team
must determ ne whether or not mlitary sal aries should be included
as part of the costs of operating the DP facility. There are
certain limtations on the transferral of mlitary salaries and the
Chargi ng Team shoul d determ ne what its agency's policies are. This
step consists of three tasks:

o (Obtain or establish a trial budget for the DP facility.
o Collect and anal yze the cost forecasting data.
o Re-evaluate and update the distribution matrices.
a. (btain or Establish a Trial Budget. The first task in Step
8 is to obtain or establish a trial budget for the DP
facility. The trial budget is generally available and can be
used to offset deficiencies in the DP cost data when
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first calculating the billing rates. As a basis for forecasting



3.

costs, the Charging Team can obtain estimates of resource costs for
the rate period fromthe trial budget and can use these estimates
to supplenment the data fromthe DP cost accounting system The data
obtained fromthe trial budget will have to be adjusted to reflect
any changes resulting from resolving the discrepancies between
capacity and usage in Step 7. The adjusted data should form the
basis for both the DP facility's budget request and for cost
forecasting. It is very inportant for senior managenent and the
budget representative of the Charging Team to be involved if a
trial budget needs to be established.

b. Collect and Anal yze Cost Forecasting Data. The second task
in Step 8 is to collect and anal yze cost forecasting data. The
Charging Team should collect the data needed for cost
forecasting, including the trial budget, the usage forecasts,
and the DP cost accounting systemdata. Wenever possible, the
data should be collected at the sane | evel of detail as used
inthe distribution matrices and for the sanme rate period for
whi ch usage forecasts were prepared. After the Charging Team
has collected the cost data, it nust analyze the data either
manually or by using automated statistical anal ysi s
techni ques. The analysis should include itemzing and
categorizing the data for the appropriate resources. The
results of the analysis should provide estinmates of the costs
foil each resource lifted in the distribution matrices. The
next task will discuss what the Charging Team should do if
costs cannot be cal cul ated for sonme of the resources.

c. Re-evaluate and Update the Distribution Matrices. The third
task in Step 8 is to re-evaluate and update the distribution
matrices. Once the Chargi ng Team has anal yzed the cost dat a,
the resources for which costs could not be cal cul ated nust be
re-evaluated or renoved from the distribution matrices. A
probl em whi ch typically occurs is the inability to reduce the
cost data to the appropriate level of detail. Wen this
occurs, the distribution matrices should be restructured by
groupi ng the resources, whose costs are difficult to item ze,
with other related resources.

Once the Charging' Team has re-evaluated the distribution
matrices, it should conplete the section for resource costs in the

resource distribution matri x.
d. Sanple Distribution Matrices. The resource cost section has

been conpleted for the sanple resource distribution matrix and
is presented in figure 18.

Step 9: Calcul ate Rates

This step discusses calculating the billing rates for the



charging system Billing rates are one of the nost visible parts of
the charging systemto the users and can have a profound influence
on them Thus, the Charging Team should ensure that all of the
information obtained fromprior steps is as accurate as possible
before beginning this step. The objective of the tasks in this step
is to calculate the billing rates by using the cost and usage -
forecasts collected in Steps 7 and 8. This step consists of four
t asks:

o Determne the resource proportions and resource proportion
costs.

o Determne the subfunction proportions and proportion costs.
o Calculate the base rates.
o Calculate the billing rates.

a. Determne tee Resource Proportions and Proportion Costs.
A resource proportion is the percentage of a resource that is
used to support a particular subfunction. A resource
proportion cost is that cost that the DP facility incurs for
utilizing a resource to support a particular subfunction. The
resource proportion cost is calculated by nmultiplying the cost
of the resource by the resource proportion. It is inportant
that the Charging Team use care in determning the resource
proportions, since they will formthe basis for distributing
the cost of each resource to each subfunction and, ultinmately,
to each service center. To determ ne the resource proportions
and proportion ocosts, the Charging Team nust:

o separate the resources into three categories, direct,
i ndirect, and overhead, as specified in FGAP 4;

o use the resource usage data to determ ne the proportions and
proportion costs for the resources in the direct category;

o determne the proportions and proportion costs for the
resources in the indirect category;
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o determine the proportions and proportion costs for the
resources in the overhead category; and
o determ ne the subfunction costs.

(1) Separate the Resources into Direct, Indirect, and Overhead



Categories. The differentiation between direct, indirect, and
overhead resources is an inportant distinction that the Charging
Team nust make. A direct resource is one that is associated with
one or nore subfunctions because of a distinct |ogical and
measurabl e relationship between them Conputer equipnent and
applications programers are typically categorized as direct
resources. An indirect resource is one that is associated with one
or nore subfunctions because there is a logical, but not readily
measurable, relationship between them Space 1is typically
categorized as an indirect resource. An overhead resource is one
that is associated with all of the subfunctions by managenent fi at
because there is neither a logical nor neasurable relationship
bet ween them Managenent personnel are typically categorized as
overhead resources. The Charging Team should categorize every
resource as either direct, indirect, or overhead. This process is
not as easy as it may seem at first glance, so the Charging Team
shoul d proceed with caution and allow sufficient tinme to perform
It.

(2) Determne the Resource Proportions for the Direct Resources.
The Chargi ng Team shoul d determ ne the proportions and proportion
costs of the resources in the direct category prior to those in the
i ndirect and overhead cat egori es.

To determ ne the resource proportions, the Charging Team
shoul d use the resource usage data forecast in Step 7 and its own
experience and judgnent. The val ue of resource proportions can vary
from 0.00 to 1.00, but the sum of the proportions across
subfunctions should never exceed 1.00. For exanple, consider the
Conputer A resource in the sanple distribution matrices. Assune
that the resource usage data and the Charging Team s experience
indicates that this resource is used approximately 80 percent of
the tinme to support the CPU subfunction, approximtely 10 percent
of the time to support the Storage Device subfunction,
approximately 10 percent of the time to support the Mcrofiche
subfunction, and is never used to support any of the other
subfunctions. Then the resource proportions for this resource would
be 0.80, 0.10, and 0.10 for the three subfunctions nentioned, and
0.00 for the rest of the subfunctions.

The above exanple illustrates an inportant concept that the
Charging Team should renmenber when determning the resource
proportions: when a resource is used to support nore than one
subfunction, excessive cost and tinme should not be expended trying
to determ ne the exact value of the resource proportion. If the
data are available to determ ne the proportions exactly, then the
Chargi ng Team should calculate them But, if the data are not
avail able, then the Charging Team nust use its experience and
judgnment to determne the proportions. The Charging Team shoul d
take steps to collect additional resource usage data, for
cal culating the resource proportions nore exactly, only if it feels
the added information is worth the cost of collecting the data.

After determning the resource proportions, the Charging Team



shoul d next calculate the resource proportion costs. Continuing
with the above exanple, the Charging Team should multiply each
resource proportion by the cost of the Conputer A resource,
$150, 000, to find its proportionate cost. This cal cul ati on woul d
yield $120,000, $15,000, and $15,000 for the CPU, Storage Device,
and M crofiche subfunctions, respectively.

After determining all of +the resource proportions and
cal culating the resource proportion costs for the resources in the
direct category, the Charging Team shoul d conpl ete the appropriate
parts of the resource distribution matri x.

The sanpl e resource distribution matrix with the above exanpl e
conpleted is presented in figure 19, while figure 20 illustrates
the sanple resource distribution matrix with all of the resource
proportions and proportion costs conpleted for the direct
resour ces.

(3) Determne the Resource Proportions for the Indirect Resources. The
Chargi ng Team should next determ ne the proportions and proportion
costs for the resources in the indirect category. Wen determ ning the
resource proportions for the indirect category, the Charging Team
should wuse whatever resource usage data are available and its
experience and judgnent to assist in the process. One problemthat the
Charging Teammay have in this process is that it is often difficult to
determne a resource proportion value for a small subfunction. when
this situation arises, this Quideline recomends grouping the
appropriate cost under the parent work function. The work function's
costs can then be distributed to its subfunctions later, after all of
the resource costs have been distributed.
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The followi ng exanple fromthe sanple distribution matrices
should help clarify the above process. O the 11 resources in the
sanple distribution matrices, only Space GCccupancy has been
categorized as an indirect resource. It has been determ ned, based
on square foot neasurenents, that the space is used by the work
functions and subfunctions according to the foll owi ng percent ages:

o 5 percent by the DP Adm nistration work function;
o 30 percent by the CPU subfunction;
o 10 percent by the Storage Devices subfunction;

o 10 percent by the Mcrofiche and Printing subfunctions (The
actual breakdown could not be determned, therefore the



percent age was grouped under the Reporting work function.);
o 5 percent by the Equi pnent Mai nt enance subfuncti on;

o 5 percent by the Technical Support work function (The
proportion could not be divided between the Data Base
Managenent and Equi pnrent Mai nt enance subfunctions.);

o 30 percent by the Software Devel opnment work function (The
proportion could not be divided between the Application
Software, Analysis and Design, and Coding and Testing
subfunctions.); and

o5 percent by the User Liaison work function.

The resource proportion costs have been cal cul ated for
t he Space Occupancy resource proportions and both are listed
in the sanple resource distribution matrix in figure 21. The
distribution of the work function costs to their subfunctions
wi || be discussed after the overhead resource proportions have
been cal cul at ed.

(4) Determne the Resource Proportions for the Overhead
Resources. The next part of determning the resource
proportions is for the Charging Team to determ ne the
proportions and proportion costs for the resources in the
overhead category. The Charging Team should use the sane
techniques for the overhead resources as it used for the
i ndi rect resources.

O the resources in the sanple distribution matrices, only
t he Managenent resource has been categorized as overhead. The
sampl e resource distribution matrix in figure 22 shows the
resource proportions and resource proportion costs for the
Management resource.

(5) Determ ne the Subfunction Costs. The |ast part of determning the
resource proportions is for the Charging Team to calculate the
subfunction costs. To do this, the Charging Team should first begin
to distribute the work function costs to their subfunctions by
summ ng all of the resource proportion costs for each work function
and subfunction. Figure 23 shows what the totals are for the sanple
di stribution matrices.

Second, for every work function that neets the follow ng
criteria, 1its wundivided cost should be distributed to its
subf uncti ons.

o The work function has nore than two subfuncti ons.

o The work function has an undivided cost greater than
zero.



Thi s Qui deline recormends distributing the work function cost
based on the percentage of each subfunction 's costs to the
total of all of the subfunction costs of that particular work
function. Wrking through an exanple from the sanple
distribution matrices should help clarify this process. The
Reporting work function has a $15,000 cost and has two
subfunctions, so it neets both criteria. The total of both
subfunction costs is $116,000 and the percentage of each
subfunction cost to this total is 41 percent and 59 percent for
the Mcrofiche and Printing subfunctions, respectively. Thus,
41 percent ($6,200) of the Reporting work function cost is
distributed to the Mcrofiche subfunction and 59 percent
($8,800) of the <cost is distributed to the Printing
subf uncti on
Third, the new totals for all of the affected work
functions and subfunctions should he calculated. Figure 24
shows the results of the above calculations for the work
functions and subfunctions of the sanple distribution
matri ces.

b. Determne the Subfunction Proportions and Proportion Costs. The
second task of Step 9 is to determ ne the subfunction proportions
and proportion costs. A subfunction proportion is the percentage of
a subfunction that is used to support a particul ar service center.
A subfunction proportion cost is that cost that the DP facility
i ncurs
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for performng that subfunction in support of a particular service
center. The subfunction proportion cost is calculated by
multiplying the cost of the subfunction by the subfunction
proportion. It is inportant that the Charging Team uses care in
determ ni ng the subfunction proportions, because they will formthe
basis for distributing the cost of each subfunction to each service
center. To determ ne the subfunction proportions and subfunction
proportion costs, the Charging Team nust

o determne the proportions and proportion costs for the
subfunctions of the product-oriented work functions;

o determne the proportions and proportion costs for the
subfunctions of the support-oriented work functions; and

o cal cul ate the service center costs.
(1) Determne the Proportions and Proportion Costs for the

Product-Oriented Subfunctions. The Charging Team should
determne the proportions and proportion costs for the



subfunctions of the product.oriented work functions prior to
t hose of the support-oriented work functions. To determ ne the
subfunction proportions, the Charging Team shoul d use the work
usage data forecast in Step 7 and its own experience and
j udgnent. The same principles and techni ques that were used to
determne the resource proportions should be used to determ ne
t he subfunction proportions.

It is inportant that the Charging Team not be overly
constrained by the distribution matrices. Instead, it should
learn to use the matrices to acconplish certain objectives.
For exanple, figure 25 shows the sanple subfunction
distribution matrix with the proportions and proportion costs
for the subfunctions of the product-oriented work functions.
The Charging Team should note how the cost of the Payrol
Sof tware resource was passed to the service center Payroll via
t he subfunction Application Software. The main point for the
Charging Teamto renmenber is that it has a certain degree of
flexibility in working with the matrices, as long as the
deci sions made are defendabl e.

(2) Determne the Proportions and Proportions Costs for the
Support-Oriented Subfunctions. The Chargi ng Team shoul d next
determne the proportions and proportion costs for the
subfunctions of the support-oriented work functions. There are
two nethods that the Charging Team can use to determ ne the
proportions for the support.oriented subfunctions:

o by managenent fiat, or, in other words, a reasonable
proportion in the considered judgnent of the Charging
Team or

o by a function of the costs of the product-oriented
subfunctions that have al ready been distributed.

This Quideline recoomends the |atter nmethod, since it can be
nore easily justified. To determine the proportion for the
support.oriented subfunctions as a function of the costs of the
product. ori ented subfunctions, the Chargi ng Team shoul d do the
fol |l ow ng:

o Sum all of the product.oriented subfunction proportion
costs for each service center. (Figure 26 shows the results of
this summation for the sanple distribution matrices.)

o Calculate the ratio for the cost of each service
center to the cost of all service centers.

o Use these ratios as the proportions for the support.oriented
subf uncti ons.

The proportion costs for the support-oriented subfunctions can
now he easily cal cul ated. Figure 27 shows the proportions and



proportion costs for both the support-oriented and product-
oriented subfunctions for the sanple distribution matrices.

(3) Calculate the Service Center Costs. The |last part of this
task is for the Charging Teamto calculate the costs of the
service centers. This calculation can he easily perfornmed by
sunmm ng the subfunction proportion costs for each service
center. Figure 28 shows the service center costs for the
sanple distribution matrices.

c.Calculate the Base Rates. The third tasks of Step 9 is to
cal cul ate the base rates. To do this, the Chargi ng Team nust:

o determine the standardization factors for each
servi ce;

o cal cul ate the standardi zed forecasts for each service
center; and

o divide the total cost of each service center by the
standardi zed forecast for that service center
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(1) Determne the Standardi zation Factors. The first thing that the
Charging Team nust do to calculate the base rates is to determ ne
t he standardi zation factors. Standardi zation factors are inportant
parts of the rate-setting process, and the Charging Team shoul d
spend considerable time and effort in determning them The
i nportance of standardization factors can be nore easily
conprehended once their function is understood. Standardization
factors are used to convert to a comon unit the service units of
the services within one service center; the comon unit is then
used to calculate the standardized forecast. Tile standardized
forecast, in turn, is used to calculate the base rates, which are
subsequently multiplied by the standardi zation factors to cal cul ate
the billing rates.

Al t hough no set procedures exist for determ ning the standardi zation
factors, there are a nunber of concepts that the Charging Team should
r emenber .

Determ ning the standardi zation factors can be either a quantitative
or a subjective process. Tile process can be quantitative because the
standardi zation factors are often based on nunerical neasures of the
service units, the cost of the services, or neasures of the resources
which are used to provide the services. The process can he subjective
because the standardization factors are often based on particular
managenent obj ectives that the Chargi ng Team and/ or seni or managenment want
to achieve with the charging system Priority charging and the use of
surcharges and discounts to allocate scarce resources are exanples of



approaches to achi eve managenent objectives. Typically, the Charging Team

wll use both quantitative and subjective bases in determning the
standardi zation factors for services within the same service center.
Wi chever basis (i.e., quantitative or subjective) is wused in

determ ning the standardi zation factors, the Chargi ng Team shoul d be abl e
to justify the values determ ned. The Charging Team nust have cl ear and
def endabl e reasons for each factor chosen. Essentially, the Charging Team
nmust |l eave an audit trail so that the rationale for calculating the val ue
of each standardi zation factor can be determ ned.

The total amount charged out for each service center should equal the
cost of the service center. Therefore, the standardi zation factor nust
always be 1.0 for a service in a service center that contains just the one
service. O herw se, the anmount charged out will not equal the cost of the
service center

The use of standardization factors is the mechanism by which the
Char gi ng Team can i ncorporate the concepts of priority charging and shift
differentials. Priority charging and/or shift differentials should be
i ncorporated by (a) determ ning the nunber of priorities and/or shifts,
letting each priority and/or shift equal a unique service, and then
groupi ng these services under one service center; (b) determning the
relative values of a unit of each priority and/or shift (e.g., high
priority mght be twice as expensive as normal priority); and (c)
assigning the relative values of the priorities and/or shifts as the
standardi zati on factors.

Wor ki ng through an exanple from the sanple distribution matrices
should help clarify this process. The Processing A service center contains
Six services, each representing a different priority for one of two
shifts. There are high, normal, and low priorities for prinme and non-prine
shifts. it has been determ ned, based on judgenent and past experience
wi th processing usage, that the rel ative values of the high, normal, and
low priorities for both prinme and non.prinme shifts should be 2.0, 1.0,
0.75, 0.60, 0.50, and 0.25, respectively. These val ues have been used as
the standardi zation factors for the Processing A service center in the
sanple distribution matrices.

Two things should be noted at this point. First, when determ ning the
standardi zation factors for priority services, the proper value of the
factors should be whatever it wll take to shift users from using one
priority to another. Second, many Federal DP facilities have elimnated
priority charging because it had not |eveled out the workload as desired
and caused user aninosity toward the DP facility. This aninbsity was
devel oped because the users tried to use the highest priority all of the
time; this resulted in the high priority providing no better turn around
than normal priority but at a higher cost. The use of priority charging
as an exanple in this Quideline is for illustrative purposes only and
shoul d not be construed as a recommendation for its use.

The use of standardization factors is the mechanism by which the
Char gi ng Team can i ncorporate the concept of nornmalization between two or
nore services. in the context of charging systens, normalization between
services refers to charging the sane price for performng a quantity of
wor k, regardless of which service perfornms the work. The concept of
normal i zation is nost often seen used with tw conputers of different



speeds so that a job costs the sane when run on either conputer.
Normal i zati on can be acconplished by (a) determning the services that are
to be normalized, then grouping them under one service center; (b)
determining the relative weight of a wunit of each service (e.g.,
processi ng on the high
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speed conputer is twice as fast as processing on the |ow speed
conputer); and (c) assigning the relative weights of the service
units as the standardi zation factors.

An exanple from the sanple distribution matrices should help
clarify this process. The Processing B service center contains two
CPU services. One service is provided by a conputer significantly
faster than the conmputer that provides the second service. It has
been determ ned, based on perfornance neasures of the two conputers,
that the high-speed conmputer is twce as fast as the |ow speed
conputer. The values of 2.0 and 1.0 have been used as the
standardi zation factors for the high-speed and | ow speed servi ces,
respectively.

St andardi zation factors are also the nechanism by which the
Charging Team can incorporate the concept of surcharges and
di scounts. This can be acconplished in a manner simlar to that used
for the concepts of priorities and normalization: (a) determning the

services to which the surcharges and discounts will be applied and
groupi ng them under one service center; (b) determining the relative
wei ght of a unit of each service (e.g., it should cost three tines

as nmuch to use a unit of a Printing service than it does to use a
unit of a Mcrofiche service); and (c) assigning the relative wei ghts
of the service units as the standardi zation factors.

Again, an exanple fromthe sanple distribution matrices should
help clarify the above. The Reporting service center contains two
services, Printing and Mcrofiche. Agency Managenent desired to pl ace
a surcharge on the Printing service and a di scount on the Mcrofiche
service in order to encourage users to use the Mcrofiche service.
It has been determ ned, based on experience and judgnent, that if the
printing unit is three tinmes nore expensive than the mcrofiche unit,
then the users will use the Mcrofiche service nore often. The val ues
of 1.0 and 3.0 have been used as the standardi zation factors for the
M crofiche and Printing services, respectively.

Figure 29 shows the standardization factors for the services in
the sanple distribution matrices. The standardi zation factors for the
four services in the Applications Programm ng service center were
based on the salary levels of the four categories of analysts.

(2) Calculate the Standardi zed Forecasts. After the Chargi ng Team has
cal cul ated the standardi zation



factors, it should next cal culate the standardi zed forecasts for each
service center. A standardi zed f orecast

represents the projected nunber of standardi zed service
units to be used for an entire service center. is relatively
easy and is calculated by nmultiplying each service forecast

by its standardization factor and sunmng the result for all services
within one service center. Figure 30 shows the standardi zed forecasts
for the service centers in the sanple distribution matrices.

(3) Calculate the Base Rates. The last part of this task is for the
Charging Teamto calculate the base rate of each service center. A
base rate is the anount that nust be charged by the DP facility in
order to recover the projected cost of providing a standardi zed
service unit. A service center's base rate may or nmay not be the sane
as its service's billing rates. The base rates are easily cal cul ated
by dividing the cost of the service center by the standardized
forecast. Figure 31 shows the base rates for the service centers in
the sanple distribution matrices.

d. Calculate the Billing Rates. The last task in Step 9 is to
calculate the billing rates. To do this, the Chargi ng Team need only
multiply the base rate of a service center by the standardization
factor for each service in that service center. At this tinme, the
Char gi ng Team shoul d ensure that within each service center, the sum

of the products of each service's forecast and billing rate is equal
to, with error allowed for rounding, the cost of the service center.
Figure 32 shows the billing rates for the services in the sanple

distribution matri ces.
4. Stcp 10: Assist wth DP Budgeting

This step discusses areas in the DP budgeting process where
i nformati on obtai ned fromthe chargi ng system can be of assistance to the
agency budgeting process. Certain data need to flow between the DP
facility and the agency budgeting group; providing this data is a tertiary
obj ective of the charging system

The three tasks in this step consist of devel oping techni ques to:

o assi st users in generating their DP budgets;
o provide input to the DP facility budgeting process; and
o provide input to the agency budgeting process.
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a. Assist Users in GCenerating Their DP Budgets. Once
i npl emrented, the charging systemw || provide users with the
data needed to forecast their DP budgets. The first task in
Step 10 is for the Charging Team to devel op techni ques that
wll instruct the users in how to enploy the data from the
charging system to forecast their DP budgets. Users wll
probably need assistance in understanding how to better
forecast their own usage, how to utilize the rate schedul e,
and how to budget for their DP funds. Such assistance to users
can result in an added benefit for the DP facility: once users
beconme nore proficient and accurate in forecasting their
usage, the Charging Teanmis work during the rate-setting phase
w Il becone sinpler.

b. Provide Input to the DP Facility Budgeting Process.
Certain data fromthe charging system may be used by the DP
facility to develop its budget requests. These data include,
but are not limted to:

o forecasted cost of service centers and subfunctions;

o

funds charged out;
funds recovered; and

o

o prior year costs.
The second task in Step 10 is for the Charging Teamto devel op
techniques that will provide the necessary data to the DP
facility to facilitate its budgeting process.
c. Provide Input to the Agency Budgeting Process. Certain
data fromthe charging system may al so be used by the agency
in its budget process. Exanples include:

o forecasted cost of the DP facility, obtained by sunm ng
the costs of the subfunctions;

o funds charged out;
o funds recovered; and
o prior year costs.
The third task of Step 10 is for the Charging Teamto devel op

techni ques that will provide the necessary data to the agency
to facilitate its budgeting process.



The conpletion of this step should be used as the third
maj or checkpoi nt by seni or managenent to eval uate
the progress of the Charging Team It is inportant for senior
managenent to ensure that their objectives for the charging
system are being net.

3.4 Billing Phase

The |l ast four steps of this Guideline will focus on devel opi ng and
i mpl enmenting the procedures of the billing subsystem Wen devel oping
t hese procedures, the Charging Team nust renenber that the billing
subsystemwi | | be used al nost continuously. Thus, each of the procedures
must be well designed and, where applicable, developed according to
standard systens devel opnent net hodol ogy. After conpleting the four steps
in this phase, the Charging Teamw || have incorporated all of the work
conpl eted during the planning, design, and rate-setting phases and w ||
have devel oped any automated parts of the charging system

1. Step 11: Assist with DP Accounting

During this step, the Charging Team wll be developing and
inplementing the procedure that wll assist with the accounting
activities related to the charging system This step di scusses techni ques
that provide the interface between (a) the agency's accounting depart nent
and the charging system and (b) the various types of accounting
activities, internal to the DP facility, required because of the charging
system

The four tasks in this step consist of devel oping techniques for:

o est abl i shing and mai ntai ni ng user accounts;
o providing data to the agency's accounting departnent;

o assisting in the maintenance of accounting information;
and

o handl i ng charges for aborted work.
| f additional guidance for any of the tasks is needed, the Charging
Team can consult FGAP 4, its agency's policies and guidelines, its
agency's accounting group, and the accounting literature.
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a. Establishing and Maintaining User Accounts. User accounts are the
records used to keep track of authorized DP funds and actual
expendi tures for each user. Information that is usually kept on a



user account includes past and current service usage and charges
item zed by service. An effective set of techniques for handling user
accounts is inportant to the efficient operation of a charging
system The first task of Step 11 is for the Charging Team to
determne the types of data to be maintained in the user accounts and
to establish tile techniques for opening, closing, and naintaining
user accounts. The Charging Team should have these techniques
established prior to inplenmentation of the charging system

b. Providing Data to the Agent 's Accounting Departnment. The
agency accounting departnment will need certain information from
the charging system Typically, the accounting departnment wll
need at |east the follow ng information:

o the anmount of funds that users wish to authorize for
their accounts;

o the anounts billed to the users; and
o invoices for resources currently in use.

The extent to which the accounting departnent will be invol ved
with the charging systemw ||l vary from agency to agency. The
second task of Step 11 is for the Charging Teamto determ ne
exactly which data will need to be exchanged between the
accounting departnent and &e charging system and to devel op
t he techni ques for exchanging the information.

c. Assisting in the Mintenance of Accounting Information
Sonme DP facilities maintain accounting information for their
agency accounting departnents. The third task of Step 11 is
for the Charging Teamto devel op techniques for:

o mai ntaining the accounting information,
o determ ning how to charge for the maintenance, and

o determining how to transfer the pertinent data fromthe
charging systemto the accounting files.

d. Handling Aborted cork. A problem that exists wth every new
i npl enmentation of a charging systemis how to handl e the charges
for shorted work when it is not the fault of the user. There are
several possible ways of handling aborted work. This Quideline
recommends providing fee reruns for the users or giving the user
credit for the cost of the aborted work. The DP facility thus
absorbs the cost of the aborted work as a cost of operation and
elimnates a source of confrontation with Its users. After a
nunber of years of collecting data on the cost of aborted work,
tile costs can he projected and incorporated into the billing
rates. The fourth task of Step Il is for the Changing Team ~o



determ ne and devel op techni ques for handling aborted work.

2. Step 12: Account for Usage

The Charging Team w Il develop and inplenment the usage
accounting procedure of the billing subsystem during this step
Usage accounting refers to the nonitoring and recording of the
utilization of services, subfunctions, and resources. Detailed data
on the wutilization of services are needed to determ ne user
charges. Data on the utilization of subfunctions and resources are
needed to hel p determ ne the subfunction and resource proportions
for the distribution matrices. Wen accounting for the utilization
of services, the nunber of service units utilized by each user net
to be nonitored. Wen accounting for the utilization of
subfunctions, the nunber of work wunits for each particular
subfunction will be needed. Typically, utilization data wll be
needed for only those subfunctions for which the Chargi ng Team has
difficulty determning subfunction proportions. Wen accounting for
the utilization of resources, the nunber of resource units for each
particular resource will be needed. As with the subfunctions,
utilization data will be needed for only those resources for which
the Charging Team has difficulty determ ning resource proportions.

The work of the Charging Teamin this step assunes that the DP
facility has sone service, subfunction, or resource usage
accounting capability and that any additional capabilities needed
can be purchased or devel oped. This step consists of two tasks:

o desi gni ng the usage accounting procedure, and

o devel opi ng and i npl enenti ng the usage accounti ng procedure.
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a. Fundanent al Concepts. Before attenpting to design and devel op
t he usage accounting procedure, it is inportant for the Charging
Team t o understand neasurenent software and usage accounting dat a.
A di scussi on of each concept foll ows.

(1) Measurenent Software. Measurenent software is used to
nmonitor and record the conputer services received by users
and the conputer resources used to provide those services.
Typically, this software is available from conputer



vendors or other commercial sources for nost of the |arge
conmputers currently on the market. Service and resource
utilization information is collected by the nmeasurenent
software and stored in a log for later analysis. The
content and accuracy of the information collected and
stored by this software varies fromconputer to conputer
Measurenent software is often not even available for
smal |l er conputers. To determne if nmeasurenent software is
avail able for its conmputer, the Chargi ng Team shoul d start
by contacting the conputer's vendor. Measurenent software
is usually too conplex to be devel oped in-house and, thus,
shoul d be purchased whenever possi bl e.

Measur enment software usual ly accounts for the usage of
conmputer.related services, subfunctions, and resources.
Exanples of the other services, subfunctions, and
resources for which usage nust also be accounted are
personnel, data entry machi nes, and CRT displays. If the
costs of these services are to be charged to the users,
then their wusage nust also be nonitored. Mst DP
facilities nonitor the use of these types of services with
manual techni ques that have been devel oped in-house. For
exanpl e, personnel data can be collected on tinmesheets and
then entered into an automated usage accounting system It
is inportant that the Charging Team devel op techni ques
that will collect sufficient data to make these charges
equitable. But the Charging Team nust renenber that as it
tries to make charges nore equitable, it also increases
the quantity of wutilization data that wll need to be
collected. Also, increasing the equitability can result in
conplex and costly nonitoring techniques. The Charging
Team nust determne the proper trade-offs Dbetween
equitability and costs that will be needed in its charging
system

(2) Usage Accounting Data. The decisions that the Charging
Team made during earlier steps should be used to help
determne the data that will need to be collected wth the
usage accounting procedure.

o The distribution matrices should help to further
define the exact service, subfunction, and resource data
elenents that will need to be coll ect ed.

o The billing rates should help define the eventua
format of the service usage accounting data.

o The Chargi ng Team shoul d contact conputer hardware and
software vendors to determne the type of data coll ected
by its neasurenent software.

All of this information will be used by the Charging Team



whil e perform ng the next two tasks.

6. Desi gn the Usage Accounting Procedure. The first task in Step 12
is to design the usage accounti ng procedure, which should be designed
in two stages. The first stage is to design automated techniques to
nmoni tor service, subfunction, and resource utilization; the second
stage is to design the manual techni ques.

The Charging Team nust renenber that sonme of the techni ques
used to nonitor the utilization of subfunctions and resources wll
need to be of a nore tenporary or intermttent nature, since sone
subfunction and resource usage data will not need to be collected on
a continual basis. For exanple, determ ning how nuch tinme an operator
spends perform ng data entry each day may only need to be perforned
for 1 nonth due to the repetitive nature of the operator's work.
Simlar exanples could be given for other resources and subfunctions.

When designing the automated techni ques, the Chargi ng Team
shoul d renmenber that there will be very little to design unless it
chooses to devel op the techni ques in-house. This Cuideline recomrends
that the Charging Team not attenpt to devel op neasurenent software in-
house, since such developnent is wusually extrenely conplex,
sophi sticated, and requires a great deal of tinme and expense.

Since only a limted quantity of neasurenent software is
usual |y avail able for any particular conputer, the Charging Team when
sel ecting neasurenent software, should determ ne whether or not the
sel ected software will need to be nodified. The extent of nodification
wi Il depend on the nunber of services, subfunctions, and resources
that the neasurenent software will need to nonitor. The Chargi ng Team
shoul d determ ne the exact parts of the nmeasurenent software that wl|
need to be nodified and design what the new parts wll look like. If,
for some reason, a service's utilization cannot be nonitored by the
nodi fi ed neasurenent software and there is no other way to nonitor it,
then that service should be dropped fromthe chargi ng system

Manual usage accounting techniques are too nunerous and
varied to recomend specific techniques. Basically, the techniques
should be tailored to fit the charging system The techniques the
Char gi ng Team sel ects
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shoul d be coordinated to neet the objectives and criteria set
forth for the charging systemand to nonitor all of the services,
subfunctions, and resources that the automated techni ques do not
nmoni t or .

c. Develop and I npl enent the Usage Accounting Procedure. The
second task of this step is to devel op and inpl enent the usage
accounting procedure. This devel opnent effort can be fairly



sinple and straightforward if neasurenment software can be
purchased and the manual techniques are not conplicated. On
the other hand, the devel opnental effort can be conplex and
expensive if the software nust be devel oped in-house and the
manual techniques are conplicated. It is recomended that the
Chargi ng Team use a bal anced, cost-effective approach

3. Step 13: Report Usage

The Charging Team should develop and inplenent the reporting
procedure of the billing subsystem during this step. The reporting
procedure consists of the techniques for reducing the service usage
accounting data, calculating the wuser charges, and preparing and
distributing reports on service usage and charges to the users. If the
DP facility is recovering costs, then the reports can be considered
bills or invoices. The reporting procedure is typically perfornmed using
aut omat ed packages. Such packages are commercially avail able and can be
nmodi fied to handle the specific type of service data collected by a DP
facility's usage accounting procedure. The tasks discussed in this step
are based on the foll ow ng assunptions:

o The usage accounting procedure has been designed, and the data
to be collected have been determ ned.

o Al the work in the planning, design, and rate.setting phases
has been conpleted to the point that the types of data needed for
the reporting procedure are known.

This step consists of two tasks:
o design the reporting procedure, and
o devel op and i nplenent the reporting procedure.

a. Fundanmental Concepts. Before attenpting to design and
develop the reporting procedure, it is inportant for the
Charging Team to understand automated and manual reporting
techni ques, and reporting data. A discussion of each concept
fol |l ows.

(1D Aut omat ed and Manual Reporting Techni ques. The maj or
decision that the Charging Teamw || have to nmake during
this step is to determ ne which, if any, of the reporting
t echni ques shoul d be automated. This Cuideline recommends
t hat whenever any of the follow ng situations occur, the
Char gi ng Team shoul d choose to automate nost, if not all,
of the reporting techni ques:

o a | arge vol une of usage accounting data will have to
be reduced and anal yzed,;
o a large nunber of users wll receive reports;



o several different types of reports wll need to be

pr epar ed;
o the reports will need to be prepared frequently;
o the cost of acquiring or developing the autonated

techni ques is not excessive; and

o i n-house personnel are available to develop the
aut omat ed techni ques that cannot be purchased.

(2) Reporting Data. Data fromthe desi gn phase shoul d be
used to determne the requirenents for the reporting
procedure, such as the recipients of the reports, the
content and format of reports, and the frequency of report
preparation. Data from the "Assist with DP Accounting”
procedure should be used to provide a description of the
report recipients and the type of information that should
be reported to the accounting departnent.

h. Design the Reporting Procedure. The first task of Step 13
is to design the techniques of the reporting procedure. These
techniques will be used:

o to reduce the service usage accounting data for
servi ces,

o to cal cul ate charges, and

o to prepare and distribute the reports on service

usage to the users and ot her pertinent groups.
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The main feature that should be designed into all of the
reporting techniques is flexibility. Charging systens tend to
change frequently, which results in the usage accounting data
changing often. Therefore, the reporting techni ques should be
fl exi bl e enough to incorporate these changes w thout having to
under go extensive redevel opnent.

(1) Reducing the Usage Data for Services. Wen designing the
techni ques to reduce the usage accounting data for services,
the nost inportant points that the Charging Teamw || need
to know are:



o the anmount, type, and format of the data that wll be
col |l ected and stored,

o the type of data that will be needed for preparing
the reports on usage, for maintaining the user
accounts, and for historical purposes; and

o the frequency with which the data will need to be
reduced due to storage limtations or reporting needs.

(2) Cal cul ate Charges. Wen designing the techniques to
cal cul ate the charges, the Charging Teamw || need to know

o the nunber of different billing rates to be used, and
o the content and format of the reports.

(3) Preparing and Distributing Charges. Wen designing the
techni ques to prepare and distribute the utilization
reports, the Charging Teamw ||l need to determ ne three

t hi ngs.

o The content and format of the reports should be
determ ned. These will depend upon the information
reported and the reports' recipients. It is likely that
several different report formats will be needed, one for
each type of recipient. The reports should at |east
contain information about what services have been used
during the reporting period and the charges that are
associated wth each. (See fig. 33.) Any type of
informati on that provides suggestions on reduci ng costs
(e.g., the cost estimate if users allocated only the
menory that they actually used) will be valuable to the
users. This Quideline recomrends that the Charging Team
desi gn sone nechanism e.g., reports, to informused how
they can reduce their DP costs. The nmechani sm coul d be
anyt hing from highlighting specific portions of end-of-
wor k cost reports to providing a periodic newsletter of
cost saving ideas.

NAME: PRQJIECT MCAS
ACCOUNT NO.: UX 5793
BILLING PERIOD: 1 Aug 82-31 Aug 82

Servi ce Usage Rat e Char ge
PROCESSI NG A

PRI ME

H GH 10, 000 sec .0402 $402. 00
NORIVAL 162, 000 sec .0201 $3, 256. 20

NON- PRI VE

H GH 1,000 sec . 012 $12. 00

NORIVAL 50,000 sec .01 $500. 00
APPLI CATI ONS PROGRAMM NG

SENI OR ANALYST 100 hrs 23.64 $2, 364. 00

ANALYST 40 hrs 19.70 $788. 00

APPREN. ANALYST 150 hrs 9. 85 $1,477.50



REPORTI NG
M CROFI CHE
PRI NTI NG
(1,000 Iines)
PAYROLL

1, 0001 .25
103. 75 $37. 50

500 checks 1.61
TOTAL CHARGES=
ACCOUNT BALANCE=

$1, 250. 00

$805. 00
$10, 392. 20
$65, 792. 50

FI GURE 33.
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o The recipients of the reports should be determned. If the
Charging Teamcan identify the distinct types of user that

will be wutilizing the DP facility, this wll help in
determning the type, frequency, and content of the reports
to be prepared. Various users will wusually need or want

different types of report information. Additionally, if the
Charging Team tries to allocate scarce resources, a
know edge of the type of user will help determ ne the kind
of information needed to encourage or discourage use of
particul ar resources.

o The frequency of preparing and distributing the reports
should be determ ned. The correct frequency wll be a
function of the design and the objectives of the charging
system If all the usage accounting and reporting techni ques
for services are manual, it will be difficult to report
usage and charges nore frequently than once a week or nonth.
If, on the other hand, the usage accounting and reporting
techniques are automated, then reporting nore frequently
wll be feasible. Sone DP facilities provide reports of
utilization and an estimte of the charges at the end of
each conputer run or interactive session. This information
can be extremely valuable, and the Charging Team shoul d
consi der providing it whenever possible. The main point that
the Charging Team nust renenber is that the reports are the
maj or source of information for the users on their use of
the services, how much of their DP budget they have
expended, and possible ways of reducing charges. This
Qui del i ne recommends that the Charging Team attenpt to build
into the reporting procedure, whenever feasible, the ability
to provide users end-of-work cost estinates.

c. Develop and Inplenment the Reporting Procedure. The second
task of Step 13 is to develop and inplenent the reporting
procedure. The Charging Team should foll ow standard systens
devel opnment net hodol ogy when devel opi ng and i npl enenting the
reporting procedure. The maj or decision that the Chargi ng Team
will have to make in this task is whether to purchase
automat ed reporting packages or develop them in. house. This
Gui del i ne reconmmends that, of at all possible, the Charging
Team shoul d purchase t hese packages instead of devel opi ng them
i n-house. Automated reporting packages shoul d be devel oped in-
house only if the requirenments are so uni que that the vendor-
suppl i ed packages cannot be adapted to satisfy them or the
requirenments are so sinple that it would not be cost-effective



to purchase an expensive package. Appendi x A provides a |ist
of evaluation criteria for automated reporting packages. This
list is a generalized list intended to be used as a starting
point. From this list the Charging Team should be able to
develop a customzed list of criteria to satisfy its own
particul ar requirenents.

4. Step 14: Recover Charges

The Charging Team should develop and inplenment the cost
recovery procedure of the billing subsystem in this step. The
Char gi ng Team nust deci de

o whet her to recover charges,

o fromwhomto recover charges,

o how to recover the charges, and

o how to devel op and i npl enment the cost recovery plan.

This step assunes that the agency has predefined regul ati ons and
procedures for the transfer and handling of funds. This step
consi sts of one task: designing, developing, and inplenenting the
recovery procedure.

a. Fundanmental Concepts. Before designing, devel oping, and
i npl ementing the recovery procedure, it is inportant for the
Chargi ng Teamto understand the foll owi ng concepts concerning
the users of the DP facility.

There are two types of users of a DP facility, interna
and external. Crcular A-121 states that Governnent DP
facilities nmust always recover charges from external users but
that recovering charges frominternal users is optional. The
Chargi ng Team nust deci de whether or not to recover charges
frominternal users. There are a nunber of factors that the
Char gi ng Team shoul d consider prior to determning if charges
shoul d be recovered fromthe internal users.

o Recovering charges by the actual transfer of funds can
have the sanme effects (e.g., limting DP utilization) as
enpl oyi ng user DP budgets nmade up of "pseudo funds," but only
i f both approaches are enforced rigorously.

to Recovering charges encourages nore efficient use of the DP
facility in order to conserve user funds.
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o Recovering charges wll augnent and enphasize the
particul ar cost-based features designed into the charging
systemto all ocate scarce services.

o Recovering charges wll inprove the quality of the
charging systemdata that will be sent to seni or nmanagenent,
because users are forced to be nore accountable for their DP
usage.

o Recovering charges will necessitate an increase :n record
keeping and in the overall cost of the charging system

o This Cuideline recommends that, whenever possible, the
Char gi ng Team choose to recover charges fromits interna
users.

b. Design, Develop, and |Inplenent the Recovery Procedure. The
only task of Step 14 is to design, develop, and inplenment the
recovery procedure. Wien doing this, the Chargi ng Team nust
renmenber that the nmajor objective of the recovery procedure is
to recover the charges reported to the user by transferring
funds fromthe user's account to the DP facility's account.
There are two techniques that the Charging Team can use to
acconplish this objective.

o The first technique involves recovering the charges after
reporting them Users in this situation would be required to
transfer funds to the DP facility only when bill ed.

o The second technique is for users to open accounts with
the DP facility and transfer a prescribed amount of funds
into that account. Each time a service is utilized, the
user's account woul d be debited. Under this technique, users
are never actually billed but nmerely receive reports of the
char ges.

The Charging Team will need to determ ne which of the two
techniques is best for its own environnent.

It is not within the scope of this GQuideline to attenpt to
establish the techniques for the transfer of funds. Each agency
should have existing regulations and policies governing funds
transfer. If the Charging Team has decided to recover the charges
frominternal users, it should follow the agency's procedures for
transferring funds.

The conpletion of this step should be used as the |ast nmjor
checkpoi nt by senior managenent to determ ne the progress of the
Charging Team At this tinme, a conprehensive review of the work
conpleted by the Charging Team should be undertaken by senior
managenent .



4. MAI NTAI NI NG AND EVALUATI NG THE CHARG NG SYSTEM

The purpose of this section is to briefly summarize the
routine mai ntenance tasks that will be required for the charging
system and the techniques that can be used to evaluate the
efficiency and effectiveness of the charging system

4.1 Rout i ne Mai nt enance
1. Muaintaining Accounts

User accounts will require routine naintenance that consists of
keepi ng the accounting information current and providing information to
users about the status of their accounts. Users typically prefer to
receive as nmuch information about the status of their accounts as the
DP facility can provide. One approach is to give the users access to as
much raw usage accounting data as possible. If wusers desire nore
detailed information, they can analyze the data thenselves. This wll
free the DP facility fromhaving to service every user's unigue request
for detailed information about their utilization and charges.

2. Adjusting Billing Rates

Billing rates should be adjusted as infrequently as possible and
al nost never during the mddle of a rate-setting period. (Typical rate-
setting periods for Federal agencies are a fiscal year, 6 nonths, or 3
nmont hs.) The only real
justification for adjusting the billing rates during the mddle of a
rate-setting period is when a major change occurs in the DP facility.
Such a change could be the installation of new hardware, nodifying the
services, restructuring the DP

facility, or sone other unexpected nmj or occurrence.
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3. Adjusting the Reporting Frequency and Report For mat

VWen the charging system is first inplenented, the reporting
frequency and report format will nost |ikely have to be adjusted. Once
a suitable reporting frequency and report format have been obtai ned,
the Charging Team shoul d not nodify them unl ess absol utely necessary.
if the reports are to be used to inprove efficiency, they should
provi de consistent and accurate information. This wll enable users to
experinment wwth different ways of inproving their efficiency.



4. Correcting Errors

Techni ques should be established to allow users to correct or
resolve errors in their reports. Al errors discovered should be
resol ved by adjusting the charges. There are two nmain benefits that the
DP facility wll receive by providing an error correction capability.

o Correcting the errors will foster better relations with the
users.

o Errors could reflect other problens in one or nore of the
charging system procedures, and, by encouraging users to
report the errors, the problens will be easier to detect.

Anot her type of error that can be difficult to deal with is
what to do when it has been discovered that the DP facility has
over- or wunder.charged its wusers over a certain period. This
Gui del i ne recommends that the Chargi ng Team devel op techni ques to
adj ust charges when over- or under-charging occurs. If the DP
facility over-charges, it could give its users a rebate. If it
under-charges, it could assess its users a one-tinme charge to nmake
up the deficit. When one of these two situations occurs, it is
inportant that the DP facility provide its users with as mnuch
advanced notice as possible.

4.2 Eval uating Charging System Performance

In order to evaluate the performance of the charging system the
Charging Teamw Il need to devel op evaluation criteria and neasurenment
techniques. This GGuideline recomends using the followng three
techni ques and associated criteria.

1. Variance Analysis

First, the Charging Team should perform a variance analysis to
determne the differences between projected and actual costs charged
out or recovered. This is the nost inportant of the three techniques,
because the results may be used in the rate.setting process for the
next rate period. A variance analysis should consist of calculating the
di fference between the anount that was expected to be billed to the
users and the actual amount that was billed. The Charging Team shoul d
attenpt to explain any major differences that occur between the two.

A nore in.depth variance analysis that the Charging Team could
perform consists of calculating the difference between the projected
costs of the resources utilized by the DP facility and the actual costs
of the resources for the rate period. Once again, the Charging Team
shoul d attenpt to explain any major discrepancies.

The criteria that the Charging Team should use for a variance
analysis is sonme mninmm anount of variance between projected and
actual costs for any given period. If this mninmum is exceeded,
corrective action should be taken. Perform ng a variance analysis is



not always as easy as this section may indicate; it can be a |ong and
i nvol ved process. The Charging Team should consult the appropriate
literature to obtain nore detailed information on perform ng variance
anal yses.

2. Criteria Conparison

The Charging Team can conpare the criteria that were determned in
Step 2 with the inplenented charging system This will enable the Charging
Teamto determne if the charging systemis performng as it was desi gned.
The conparison should be on a criterion.by.criterion basis wth the
resol ution of any discrepancies occurring only after all conpari sons have
been made. Prior to nodifying any part of the charging system the
Char gi ng Team shoul d performa cost-benefit analysis to determne if the
nmodi fication is worth doing. If the Charging Team proceeded carefully
during the design and devel opnent of the charging system the nunber of
t hese types of nodifications should be m ninmal.
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3. Usage Anal ysis

The Chargi ng Team shoul d anal yze the usage patterns of the
users to determne if the charging systemis producing the desired
effects. The usage analysis technique is especially pertinent if
one of the purposes of the charging systemis to allocate scarce
resources. The criterion for usage analysis would be the type of
usage patterns that the charging systemwas suppose to create. If
t he usage patterns are not what they should be, then the Charging
Team shoul d determ ne what the problens are and attenpt to rectify
t hem
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GLOSSARY

Area of Managenent Responsibility

An Area of Managenent Responsibility (AMR) is an organizational grouping
of work areas managed by one individual within the DP facility. Costs are
accunmul ated by areas of managenent responsibility in order to obtain a
better understanding of the costs of operating the DP facility. "Incone"
frombilling for service usage may also be calculated for each AVR by
backtracki ng through the distribution matrices, and conpared to the cost
to help evaluate nmanagenent performance. Exanples of AMR s are
adm ni stration, conputer processing operations, and software devel opnent
and mai nt enance.

Billing Period

The billing period is the period of tine for which the charges for
service usage are calculated. This tine period varies w dely betwen, and
even within, DP facilities, fromas short as a per job basis to as |ong
as a fiscal year

Billing Rate
The billing rate is the anount that is charged to the users for
utilizing each unit of a service.

Cost s

Costs are the funded and unfunded expenses incurred by the DP
facility for the resources needed to provide DP services to the users.
Exanpl es of the costs which could be incurred for a CPU resource are | ease
or purchase expenses, mai nt enance, depreci ati on, delivery, and
installation. FGAP 4 provides guidance on the procedures for DP cost
accumnul ati on and accounti ng.

D rect Resource

Direct resources, as used in this CGuideline, are resources that can
be associated wth one or nore work areas (i.e., subfunctions) because
there is a distinct |logical and neasurable relationship between them
Conput er equi pnent and application progranmers are typically categorized
as direct resources.

Distribution Matrices

The distribution matrices, which can be viewed as the nuclei of the
rate.setting subsystem are the nechanisns by which the costs of the
resources are proportioned to the services and a billing rate is
cal cul ated for each of the services. The use of a series of matrices,
instead of some other allocating nechanism is reconmended, because
matrices provide the clearest, easiest technique for tracking the |arge
vol une of information required to calculate the billing rates.

DP Facility



A DP facility is the organi zational entity that obtains and utilizes
resources to provide DP services to a user or group of users. Crcular A-
121 applies to Federal DP facilities that a) are operated by, or on behalf
of , a Federal agency; b) provide service to nore than one user; c) operate
one or nore general nmanagenent conputers; and d) exceed $100, 000 per year
for the full cost of operation.

| ndi rect Resources

I ndirect resources, as used in this Quideline, are resources that can
be associated with one or nore work areas (i.e., subfunctions) because
there is only a logical and not readily neasurable rel ationship between
them Space is typically categorized as an indirect resource.

Over head Resources

Overhead resources, as used in this Quideline, are resources that can
be associated with all of the work areas (i.e., subfunctions) but only by
managenent fiat, because there is neither a logical nor neasurable
rel ati onshi p between them Managenent personnel are typically categorized
as over head resources.

Rate Peri od
The rate period is the period of time for which the charging system s
billing rates are being set. Thus, if the billing rates are being

determ ned for the next fiscal year, then the rate period is the next
fiscal year

resource

A resource is any itemused by the DP facility to provide services.
In order for a resource to be included in the

charging system the DP facility nust incur a cost for obtaining
or using the resource. The primary categories of DP
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resources, as given in Crcular A-121 and FGAP 4, are personnel,
equi pnent sof t war e, suppl i es, contracted services, space
occupancy, intra-agency services and overhead, and interagency
servi ces.

Resource Unit

A resource unit is the nmetric used to neasure or determne the
anount of a resource used to provide a particular subfunction. Only
one resource unit should be associated with each resource. Exanpl es
of resource units are CPU seconds, for a CPU, nunber of hours, for
operations staff; and square footage, for space occupancy. The



resource unit selected should be an accurate netric of the don nant
type of work perforned by the resource. Resource units may or may
not be the sane as sone of the service units.

Service

A service is any work done by the DP facility for a user or
group of users. In order to be formally classified as a service for
the purposes of this CGuideline, the DP facility's work nust be
measured by a single netric (called a service unit) which has a
billing rate associated with it. A service can be as sinple as a
CPU service, for which a service unit is a CPU second, or as
conplex as a payroll service, for which a service unit is a printed
check.

Service Center

A service center is a logical grouping of one or nore simlar
services for the purpose of developing the billing rates for the
services. Services are grouped into service centers in order to (a)
normal i ze between services that wuse simlar resources wth
different capabilities (e.g., two processing services that use
different CPU s); (b) apply surcharges and di scounts to services;
and (c) charge for different classes of the sane service (e.qg.
applying a different charge for high, medium and low priority use
of a processing service). The nunerical value of the billing rate
for each service, within a given service center, is a function of
the reason for grouping the services into that service center and
the cost of the service center. The total anmount charged for the
utilization of all the services of a given service center, over a
given rate period, should not exceed the cost to the DP facility,
for the rate period, of providing that service center.

Service Unit

A service unit is the nmetric used to neasure the anount of
service received by the wusers. For the purposes of these
Gui delines, only one service unit can be associated with each
service. Exanples of service units are CPU seconds, for a CPU
service; lines printed, for a printing service; and checks
processed, for a payroll service. The service unit sel ected should
be an accurate netric of the domnant type of work perforned by the
service. If a single wunit cannot be determned, then the
possibility of dividing the work into tw services should be
consi der ed.

Subf uncti on

A subfunction is a discrete work area for which costs can be
accumul at ed and work nmeasurenents nmade. A group of simlar nachines
whose wuse is neasured by a comobn unit can be considered a
subfunction. A work function is usually nmade up of one or nore
subfunctions, and a subfunction is always contained wthin one work
function. Costs are accunul ated by subfunction in order to obtain
a nore detailed understanding of the costs of operating the DP



facility and to distribute the costs to the service centers.
Exanpl es of subfunctions for a conputer operations work function
are central processing unit, core nenory, storage devices,
channel s, and spooling functions.

User

A user is an organizational or programmtic entity (whether a
single person or an entire agency) that receives DP service. A user
may al so be either internal or external to the agency responsible for
the DP facility.

Wor k Function

A work function is a work area for which costs can be accunul ated and
wor k measurenents nmade. An AMR is nmade up of one or nore work
functions, and a work function is always contained within one AVR
Costs are accumulated by work function in order to obtain a nore
detail ed understanding of the costs of operating the DP facility.
Exanpl es of work functions are DP adm ni strati on, conputer operations,
reporting, technical support, and software devel opnent.

Work Unit

A work unit is the netric used to neasure or determ ne the anount
of a subfunction used to provide the services of a given service
center. Only one work unit should be associated wi th each subfunction.
Exanpl es of work units are CPU second, for a CPU subfunction; nunber
of hours, for an applications software devel opnment subfunction; and
nunber of lines, for a printing subfunction. The work unit selected
for a subfunction should be an accurate netric of the domnant type of
wor k performed by the subfunction. Work units may or may not be the
sanme as sone of the resource or service units.
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APPENDI X
Aut omat ed Reporting Package Evaluation Criteria

The criteria presented bel ow are intended for use by the Charging
Team as a starting point in its evaluation of automated reporting
packages. The criteria have been separated into four categories,
general, cost accunul ation, data analysis, and reporting, and a
brief description of each criterion has been provided. The Charging
Team should expand the criteria |list as necessary to suit its
particular requirenents. Additional information on nmany of the
aut omat ed reporting packages, available on the market today, can be
found i n EDPPM 80.

CGeneral Criteria

1. Type of Automated Reporting Package. There are basically two
types of automated reporting packages on the market today. The
first type consists of software that contains "hooks" into or
nmodi fi cations of the conputer's operating system These hooks cause
the collection of additional wusage information that would not
normal |y be collected. The second type consists of software with no
hooks into or nodifications of the conputer's operating system

2. Charging System Criteria. The automated reporting package
sel ected by the Chargi ng Team shoul d be able to satisfy as nmany of
the charging systemcharacteristics, that were determned in Step
2, as possible. Additionally, the Chargi ng Team shoul d eval uate the
m xture, or balance, of characteristics that the automated
reporting package supports.

3. Cost. The cost of the automated reporting package should be an
i nportant consideration of the Charging Team but its influence on
the final decision should be balanced with the other criteria.

4, Source Code. The availability of the source code for an
automated reporting package is an inportant criteria, because
wi thout it, customnodification of the package is not possible. O
course, if customnodification of the automated reporting package
is not needed, then the inportance of this criterion is dimnished.

Cost Accumul ation Criteria

1. Multiple Diverse Services. The ability of the automated
reporting package to handle multiple diverse services should be an
evaluative criterion of the Charging Team especially if it intends
to have diverse services in the charging system D verse services
refers to including non.conputer (processor) services, such as



consul ting services, supplies, etc.

2. Data from Non- Conputer (Processor) Services. This criterion
refers to the ability of the automated reporting package to
i ncorporate or process usage and cost data for services that are
non. conput er (processor) services. The advantage of having an
aut omat ed reporting package with this capability is that the user's
total charges can be included on one invoice or report.

3. Account Mdification. This criterion refers to the ability to
automatically credit or debit user accounts based upon their usage.
This capability will enable all reports to users to contain account
bal ances.

4. Cal cul ation of Charges. The ability of the automated reporting
package to calculate the charges based on the usage figures and
billing rates is a noderately inportant criterion for a billing
package.

5. Modifiable. It is inportant for an automated reporting package to
be capabl e of incorporating new services and deleting old services.
This capability is inportant because DP environnents change quite
often and subsequently the service offered by the DP facility wll
need to be changed.

Data Analysis Criteria

1. Account Status. This criterion refers to the ability of the
aut omat ed reporting package to provide information to users regarding
the status of their accounts.

2. Service Revenue. This criteria refers to the ability of the
automated reporting package to provide summary data on the anmount of
revenue brought in by each service.
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3. Summarization. The ability of the automated reporting package to
provi de summari zed i nformation about a user's account and usage can be
a worthwhile feature.

4. Additional Statistics. This criterion refers to the ability of the
aut omat ed reporting package to provide statistics on usage and charges
ot her than the standard sunmari zations. This additional information is
usual |y val uable to both the Charging Team and the users.



Reporting Criteria

1. Report Content. This criterion refers to the capability and ease
of nodifying the contents of the automated reporting package reports.
This is a valuable feature since the contents of every report wll
periodi cal |y change.

2. Report Format. This criterion refers to the capability and ease of
nmodi fying the format of the autonated reporting package reports. This
is a valuable feature since it is sonmetines better to custom design
the reports to satisfy a particular user's needs, than to force the
user to use reports which are difficult to understand.

3. Report Frequency. This criterion refers to the capability and ease
of nodifying the frequency with which the reports of the automated
reporting package are prepared. This is an inportant feature in that
the frequency of users wanting usage and charge reports will typically
vary fromuser to user
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